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THE “WORCESTER,” TYPICAL ENGLISH EXPRESS ENGINE. 
Weight of engine, 107,520 pounds. Heating surface, 1,467 square feet, Boiler pressure, 160 pounds, 


Cylinders, 19 x 24 inches. Diameter of drivers, 7 feet 8 inches. 
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No, “999,” TYPICAL AMERICAN EXPRESS ENGINE. 
Cylinders, 19 x 24inches, Diameter of drivers, 7 feet 244 inches, Weight of engine, 124,000 pounds, Heating surface, 1,930 square feet. 


THE TWO FASTEST LONG DISTANCE RUNS WITHOUT STOP.—({See page 152.] 





Boiler pressure, 190 pounds, 
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NEW YORK, SATURDAY, SEPTEMBER 3, 1898 
TURN ON THE LIGHT. 
Three weeks ago we felt it incumbent upon us to pro 
test against the wanton waste of life which was taking 
place as the result of the criminal incompetency of the 


| our contemporary to mean that the superiority of our} ing 1897, 51 roads were removed from the control of re- 
| personnel over that of Cervera’s fleet was so great that | ceivers and 28 roads were placed under their manage- 
we lust attribute our easy victory mainly to that, and | ment. 


} room and on the gun platform, and had our ships car- 


not to the relative superiority of our ships. The total mileage on June 30, 1897, was 184,428 miles, 
Of the truth of this statement there can be little | an increase over the previous year of 1,652 miles. The 
doubt. The victory was won by the man in the engine | greatest increase took place in California, where 219 miles 
jof road were opened; Arkansas came next with 192 
ried thinner armor and lighter guns than they did, the! miles; Louisiana added 161 miles, and Michigan 123 
victory would have come just as surely, though perhaps 'miles. The aggregate length of railway mileage, in- 
not quite so soon, It is our opinion that, had the condi- | cluding all tracks, was 243,444 miles, or enough to girdle 
tions been reversed—had we been escaping from Sant-| the earth at the equator ten times! 
iago Harbor in the Spanish cruisers and had the| The operation of this vast system called for the ser- 
Spanish crews manned our more powerful blockading | vices of 35,986 locomotives, of which 10,017 were passen- 
ger and 20,398 freight engines, while it required the 
services of over 5,009 switching engines for yard and 


We 


battleships, all the cruisers and possibly the destroyers 
themselves would have escaped. 


The Spanish war was the navy’s opportunity, and|station work. The total number of ears in service 
right nobly has it responded. Officers and men alike | was 1,297,480, of which 33,626 were required for passen- 


ger, 1,221,730 for freight, and 42,124 for the special ser- 
vice of the railroad companies. Each passenger loco- 
motive hauled on an average 48,861 passengers, and 
each freight locomotive handled 36,362 tons of freight. 
All these figures show a decrease on those of the pre- 


have vindicated themselves against the altogether un- 
just aspersions that have been cast by European 
crities upon the professional ability of the one and the 
courage and discipline of the other. 

The impression had gone abroad that the crews of 
American warships were made up of men of many | ceding year. 
nationalities, who possessed little or no enthusiasm for| We are pleased to note that the number of locomo- 
the flag, and in the confusion of a sea fight would | tives and ears fitted with automatic couplers is increas- 
The last census of | ing, but the increase is not so rapid as the large list of 





searcely be amenable to discipline. 


War Department. Events that have transpired in the | the navy, however, shows that our crews are essentially 


interim have merely served to strengthen our convie 


tion that a shameful wrong has been done in the| few—and the various events of the war have proved 
wholesale and altogether unnecessary sacrifice of the| that in discipline, cool daring, and steadiness under 
lives of hundreds, if not thousands, of our soldiers. | fire, the American seaman of to-day leaves nothing 


to be desired. In the aftermath of the struggle facts 
are coming to light that are eloquent in testimony 
to the splendid enthusiasm of the rank and file of the 
navy. An officer of the ‘‘ Oregon” informs us that 
when it was seen that the Spanish ships were actually 
coming out of the harbor, the crew exhibited an almost 
the fact that ‘did not have food that was suit-| boyish delight as they rushed cheering to their sta- 
able to the condition of a convalescent.” | tions, and the enthusiasm was only heightened as the 
One of the most heartless and inexcusable blunders} storm of Spanish shells began to fly over the vessel 
of the department has been that of permitting so-called ‘and lash the water around her. Capt. Evans, of the 
econvaleseents to out for their far distant | ‘**lowa,” informs us that nothiug could be finer than 
homes, When the veriest tyro in nursing might know the contrast between the almost savage intensity of the 
that men at the guns during the fight and their womanly 
nourishment in a sick ward. That this has been done tenderness in rescuing and nursing the Spanish 
and is being done the people of the United States have | wounded and dying after the surrender. The change 
painful evidenee before their eyes in the emaciated |of spirit was instant and spontaneous, and the work 
and pallid forms, that may too easily and too often be| of rescue from the burning ships, full as they were of 
seen dragging their way to the terminal stations of|exploding ammunition, was attended with only less 

this and other great Many a young life that| risk than the running fight of an hour before. 
Spanish bullets and Cuban fevers could not quench | The people of the United States needed no assurances 
that the line and staff of its navy was thoroughly 


The disgraceful inefficiency of Siboney and Santiago 
has now been repeated at Montauk; and the men who 
fought so bravely, even if unfed and unattended at} 
the front, are now coming home, many of them to de 
not of disease, but as the attendant physician 
of poor young Tiffany said, of “starvation,” ‘‘due to 


to die, 
| 


” they 


set alone 


they should have been the subjects of careful 


cities, 
has succumbed to neglect, due to the shameful mis 
management of certain branches of the department | efficient, and hence the swift, well conceived, and suc- 


over which Secretary Alger presides | cessfully executed operations of the war, while they 





American and native born—the exceptions being very | 


| ra 


pioyes. 


|of wages and salaries paid to employes w 


-“asualties to employes suggests that it ought to be. 
To keep the vast machinery of our railroads in ope- 
tion demands the service of an army of 823,476 em- 
The report will show that 31,871 employes 
are engaged in general administration ; 244,873 in main- 
tenance of track and structures; 160,667 in maintenance 
of locomotives, cars, and general equipment; and en- 
gaged in transportation, 378,361. The aggregate amount 
us $465,601,- 
581—a sum which represents about 62 per cent of the 
total operating expenses of the railways. 

The total amount of capital stock of all the railroads 
of the United States on June 30, 1897, was $5,364,642,255 
and the amount of funded debt $5,270,365,819. 


| 
| 


| 


é 


20 The 
total amount of dividends was $87,110,599, which would 


| be produced by an average rate of 5°43 per cent on the 


amount of stock on which some dividend was declared. 

The number of passengers carried during the year 
was 489,445,198, a decrease of 22,827,539 compared with 
the previous year. The total number of tons of freight 
earried was 741,705,946, which is 24,185,439 tons less 
than for 1896. 

In the matter of gross earnings there was also a con- 
siderable decrease, the total being $1,122,089,773, a de- 
crease of $28,079,603. The principal source of earnings 
was freight, $772,849,314; passenger, $251,155,927 ; car- 
riage of mail, $33,754,466 ; and carriage of express mat- 
ter, $24,901,066. The total expenses of operation for 





And the pity of it all is that the people of the United | have excited unbounded enthusiasm, have evoked no| the year were $752,524,764, and the income from opera 


surprise. As showing the forethought, good judgment, 
and untiring watchfulness of the naval officers, we have 
only to refer to the remarkable trip of the ‘*Oregon”™ 
for 15,000 miles, the conclusion of which found her in 
such excellent condition that she was able to undergo 


States, who are only too eager to assist the returning 
the matter. Where anxious re 
only able to find the particular 
has 


troops, are helpless in 


latives and friends are 


objects of their search after disease or neglect 
the publie stands in helpless in 
itself much longer such 


which recently prevailed at 


done its fatal work 


dignation, and asks how 


ghastly comedies as that and overhaul four of the fastest armored cruisers afloat. 


Montauk Point are going to last 


One thing is certain—there is a growing feeling 
throughout the country that the time is ripe for an 
official investigation. A great wrong has been done, | his plan of action should he happen to fall in with the 


thre 
shoulders of Secretary 


the heads 


enemy. 
more of | of foul bottoms and poor engineering, would have lost 
If at| four knots of their speed and would be good for only 
the first, instead of showing such feverish haste to|16 knots an hour (a prediction, by the way, that 
whitewash his department, the Seeretary had insti-| proved to be remarkably correct). He knew that in 
tuted a bona fide investigation, he would have per-| her superb condition the ‘* Oregon” under forced draft 
was capable of 17 knots an hour, and on sighting the 
Spanish fleet it was his intention to steam seaward at 
full speed and string the Spanish line out in pursuit. 

With aslight advantage in speed he could choose 
and maintain his position ; and if the destroyers ad- 
vanced to the attack, he was confident of sinking them 
cate those officials in the War Department who have| with his powerful battery of twenty-six 6 and 1- 
The | pounder rapid-fire guns. The ‘‘ Oregon” was then to 
| drop back and take on each cruiser in succession, and 
the men at the 8 and 13-inch guns were trusted to sink 
them as they drew within range. So confident were 
the line and staff of the issue that there was consid- 
erable disappointment over the non-appearance of the 
enemy as the cruise drew to a close. The subsequent 
behavior of the *‘ Oregon” at Santiago gives reason to 
believe that the confidence of the officers of the ship 
was not misplaced. 


responsibility for which rests directly tipon the 


\lger, or upon one or 


of departments that serve under him 


haps escaped the public resentment which is now un- 
mistakably aroused 

The time is certainly ripe for our President to order 
an investigation of the whole conduct of the war as far 
as it came under Mr. Alger’s administration. Nothing 
short of this will satisfy the country or serve to vindi- 


performed their duties with zeal and efficiency. 
firmness, tact, and dignity with which President 
McKinley has handled the affairs of his high office 
during the war liave won for him the confidence and 
supreme respect of the whole nation. Hitherto he has 
maintained a severe silence regarding an episode of the 
war which must surely be causing him as much grief 
and indignation as it does every other wellwisher of 
his ‘country. The seandal, however, has now grown 
too big to be overlooked, and the country is naturally 
awaiting some action on the part of the President look- 


Bran 
>> 
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THE RAILWAYS OF THE UNITED STATES. 

The summaries which will shortly appear in the 
Tenth Statistical Report of the Interstate Commerce 
Commission furnish, as usual, some extremely interest- 
ing reading. Although the gross earnings of the rail- 
roads of the United States for the last year reported 
upon show a considerable decrease, there is some satis- 
faction to be derived from the fact that the total mile- 
age of roads that are in charge of receivers is steadily 
decreasing. On June 30, 1897, there were 128 roads, 
operating a mileage of 17,862 miles, in the hands of re- 
ceivers. As compared with the previous year, ending 
June 30, 1896, this was a decrease of 12,613 miles. Dur- 





ing to a searching and exhaustive inquiry. 
--+-eore 

THE SHIP AND THE MAN. 

In August 12, The London Engineer 
prints in full our article of July 16 on American 
ind Spanish warships, and states that “in all essen- 
tials it nearly agreed with the author.” Al- 
though our contemporary now admits ** the superiority 
of the United States fleet over the Spanish, not only 
in bulk, but 
if questions 


issue of 


its 


Is very 


as it proved, in each fighting element,” 
whether we would consider the destruc 
‘any measure of the relative 
By this we understand 


tion of Cervera’s fleet as 
strength of the two navies.” 





the trying ordeal of forced draft for a three hours’ chase | painful reading. 
Just here it will be in place to mention that when Capt. | was 43,168. 
Clark had received warning that Cervera’s fleet was/|in injuries of varying character. Of railway employes. 


at sea, he called his officers together and outlined | 1,693 were killed and 27,667 injured : among these 976 of 


He caleulated that the four cruisers, on account | 


| tion, that is, the amount of gross earnings remaining 
after the deduction of operating expenses, was $369,- 
565,009 ; this amount is $7,615,323 less than for the pre- 





} 


| vious year. 

r ; a - ‘ ~ 
The records of railway accidents are, as usual, very 
The total number of casualties to 
persons on account of railway accidents for the year 
Of these, 6,437 resulted in death and 36,731 


the killed and 13,795 of the wounded were trainmen, 
201 killed and 2,423 injured were switchmen, flagmen, 
and watchmen, the balance being employed in misce! 
laneous railroad duties. 

We have referred to the fact that there is an increase 
in the number of engines and cars using automatic 
couplers. The work of equipment, however, is going 
on altogether too slowly, as may be judged from the 
fact that the casualties to employes resulting from 
coupling and uncoupling cars were 214 killed and 6,283 
wounded. There is absolutely no excuse for such a 
frightful list of killed and wounded, nearly the whole 
of it being due to the risks entailed in the use of the 
old hand couplings. Many of the railroads have shown 
a commendable zeal in making the change, but there 
are others whose dilatoriness or indifference should be 
made to feel the full pressure of the law. The total 
number of casualties to persons other than employes 
and passengers were 4,522 killed and 6,269 injured. 
These were chiefly trespassers and tramps who were 
stealing rides on freight and other trains. 

That “railroading” is arisky occupation is proved by 
the summaries showing the ratio of casualties, from 
which it appears that 1 out of every 486 employes was 
killed and 1 out of every 30 employes was injured dur- 
ing the year. The greatest risk is, naturally, incurred 
by the trainmen, including enginemen, firemen, con- 
ductors, ete., for it appears that 1 was killed for every 165 
employed and that 1 out of every dozen was injured. 

Surely there is room for improvement in the condi- 
tions of a service where every twelfth man is doomed 
to injury within the brief limits of fifty-two weeks’ em- 
ployment. That automatic couplers and other safety 
appliances would reduce these casualties is shown by 
the fact that only 1 passenger was killed out of every 
2,204,708 carried and 1 injured out of every 175,115. The 
full text of the advance reports will be found in the 





current SUPPLEMENT. 
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GOLDEN ANNIVERSARY OF SCIENCE. 
BY HORACE C. HOVEY. 

Numerous local societies for scientific research and 
diseussion were in existence before President Hitchcock, 
sixty years ago, suggested the ‘* Association of Ameri- 
can Geologists,” which, ten years later, was widened 
into the ‘‘ American Association for the Advancement 
of Science.” Its lines were most liberal, namely, to 
promote intercourse between those who cultivate 
science in different parts of America, by means of 
‘* periodical and migratory meetings,” and to stimulate 
systematic scientific research by offering them increased 
facilities and enlarged usefulness. Nine special sec- 
tions have been organized. This year but two 
sessions” were held, one at the beginning and the 
other at the close; all the rest being done by the 
council and by the nine sections. The membership has 
varied from 461 at the outset to 2,054 in 1891; the en- 
rollment in 1897 being 1,610. The meeting began on 
August 22 and closed on August 27. 

The main criticism on the Boston jubilee meeting 
has been the vast hospitality with which provision 
was made for receptions, excursions, etc. Preparations 


general 


were made on a splendid scale, the local associations 


and institutions vying with each other to entertain | 


the scientific guests to such a degree as hardly to 
leave room for anything else. But such lavish atten- 
tions were agreeable. 

Many delightful exeursions were arranged and e¢ar- 
ried out, including a grand one of five days to the 
White Mountains. About 500 papers were presented. 

Governor Walcott graced the opening meeting by his 
presence and made an address of welcome, after prayer 
had been offered by Bishop Lawrence. Addresses were 
also made by Mayor Quiney and Dr. Crafts, president 
of the Massachusetts Institute of Technology, in whose 
halls we were met, Then Prof. F. W. Putnam, the 
president-elect, having been introduced by the retiring 
president, had a mo:t hearty greeting. He paid a high 
tribute to the founders, patrons, and officers of the 
A. A. A. 8., urged scientists of every name and degree 
to join an organization where they could do so much 


say, the time it takes an astronomer to think. In 1795 
the astronomer royal of England discharged David 
Kinnebrook because he was half a second too late in 
thinking. As long as the “eye and ear method” was 
in use, by which the astronomer had both to watch 
his object and keep note of time, errors were inevitable. 


and there is still room for experimental observations 
and inventions to prevent mistakes in time. 

| Miss Mary Proctor, daughter of R. A. Proctor, fol- 
|lows in her father’s footsteps in efforts to make as- 
| tronomy popular, and she gave her ideas on the sub- 
ject, which might apply to chemistry and other sciences 
las well, 


| 








Ponderous knowledge discourages people. 

In this connection we may say that a similar plea 
was made by Prof. Venable, of North Carolina, for 
| more simplicity and familiarity in chemical language. 
| He warned his hearers against the idolatry of learned 
| formulas, and said that while technical terms are of 
use, just as shorthand is, a perfect system of instruc- 
tion would recognize the necessity of making itself in- 
telligible to learners as well as to experts. 

A feature of special interest was the announcement 
| by Prof. Charles F. Brush that he had discovered a 
| new gas as an atmospheric constituent, to which he 
has given the name of ‘‘etherion.” Its chief charac- 
| teristic is its conductivity of heat at a low pressure, 
which exceeds a thousand times that of hydrogen, the 
| best gaseous conductor hitherto known. Etherion was 
| discovered a year and a half ago, while looking for oc- 
eluded hydrogen in glass. It has recently been ob- 
| tained in approximate purity by successive diffusions 
| of air. A close relationship is proved between heat 
sonduetivity and molecular velocity. It is estimated 
| that the velocity of etherion at freezing temperature 
exceeds a hundred miles a second; that its density is 
| but a thousandth part that of hydrogen, and its spe- 
cific heat 6,000 times greater than anything heretofore 
|known. So peculiar a gas could not be confined to 
our atmosphere, and probably fills interstellar spaces, 
being identical with the hitherto hypothetical ether ; 
hence the name given to the new gas, which possibly 








good, and then recounted the main events of the| may be proved to be a mixture of two or three gases, 


twenty-five years during which he had been the per- 
manent clerk, adding the striking fact that he had, 
first and last, been honored by every office in the gift 
of the Association. Prof. Désiré Charney then spoke 
briefly in French ; 


73S 


Russian Geological Society and other foreign bodies. vestigations on fungi,” 
. £ | band 
° ° . ls sys 
And then the members dispersed to meet in sections, | is very familiar. 


where each vice-president made his annual address and 
each section was organized for work. 
Monday evening, in Huntington 


Hall, President 


Walcott Gibbs gave the annual presidential address | species would have made one a scientific outcast. 


botany, Prof. W. G. 


greetings were brought from the| ‘*The conception of species as affected by 


| individuals.” 
| 


with qualities yet to be discovered. 

In his vice-presidential address before the 
Farlow, of Cambridge, 
to extract ideas of popular interest from a 


section of 
contrived 
dry title: 
recent in- 
a class of plants with which he 
He quoted with approval the old de- 
finition of species as ‘‘a perennial succession of like 
Even in the early days of the A. A. A. 
S., to have denied the permanence and immutability of 
The 


**On Some Points in Theoretical Chemistry,” the main | rapidity of the growth of fungi makes this a fertile 
object of which was to give a general view of a group field in which to experiment as to the results of envi- 


of compounds called “complex inorganic acids.” He 
said that in 1861 Prof. Manque, of Geneva, discovered 
four groups of salts obtained by boiling silicic acid 
with acid tungstites. These salts were wholly new to 
chemistry, yet did not immediately attract the atten- 
tion they deserved. In 1871 Seheidler described them 
briefly. Dr. Gibbs opened up the field in 1877 by the 
discovery of a large number of new compounds, which 
he analyzed and described. Two distinct classes of 
salts are now recognized—single and double. They 
vary much in composition, but have certain analogies 
that oblige us to place them in co-ordinate groups. Up 
to the present time they possess only a theoretical in- 
terest ; but that, to the true chemist, is the brightest 
of all interests, for of all items in inorganie chemistry 
the two classes of complex acids take the first rank. 
The address was extremely technical for even a mixed 
audience of scientists to follow. 

‘** Astronomical Photography” was the subject of an 
address by Vice-President E. E. Barnard before the 
section of astronomers and mathematicians. The 
speaker's connection with the Lick and Yerkes Obser- 
vatories enabled him to handle his topie with author- 
ity. He discovered the fifth satellite of Jupiter, 
well as numerous other heavenly bodies, and is an ex- 
pert stellar photographer. His remarks were mainly 
historical. Photography was discovered about the 
time this association was formed. Dr. Dick, of Scot- 
land, and Dr. Arago, of France, predicted that the moon 
and planets might be pictured by the plated disks of 
Daguerre. Dr. Draper, of New York, first photograph- 
ed the moon. Harvard Observatory next undertook 
the task. Most of the progress made since then has 
been by American investigators. The Paris work done 
by Loewy and Puiseaux with special instruments ex- 
eels, however, anything yet done elsewhere. The solar 
corona and what are termed sunspots next attracted 
attention. Stellar photography practically dates from 
1882, in the efforts of Dr. Gill to eatch the great comet 
of that year at the Cape of Good Hope. Since then 
the camera has been applied to many different lines of 
astronomical work, such as noting the variable stars, 
eatehing the details of nebula, and the discovery of 
asteroids, the results being astonishing. 

Among other papers before this section may be men- 
tioned that by Prof. Safford, of Williamstown Obser- 
vatory, concerning *‘ Personal Equation,” that is to 


as 


ronment and artificial culture. 

Addressing the section of physicists, Prof. F. W. 
Whitman summed up the history of research as to 
*Color-Vision,” from the days of Sir Isaac Newton 
down to the present time. Color-blindness, of course, 
was much of the story, the speaker reviewing the vari- 
ous theories advanced to account for the false appre- 
ciation of colors. Visual purple has particularly puz- 
zled all anatomists, its probable function being to aid 
vision in faint light. It is proved that the number of 
color sensations is small, and many hypotheses about 
them are untenable. The vision of white light is not 
compound, though the white light itself may be com- 
plex. Yet the inter-relations of human phenomena 
grew daily more complex, and the actual mechanism 
governing them remains almost entirely unknown. 
The most hopeful path seeks the relations between 
eolor-sensations and physical properties. It need not 
surprise us if the next great step comes from chemical 
investigations instead of from the side of physics. 

We have already mentioned an important paper by a 
lady, and there were several others worthy of note. 
‘* Imperialism” was the topic on which Miss Cora A. 
Bennison, a graduate of Cambridge law school, spoke 
concisely and clearly. The Constitution discrimin- 
ates between what the executive may do and what he 
must do. His domain of authority has been enlarged 
by acts of Congress and decisions of the courts, as well 
as by acts of the executive himself. A state of war in- 
fluences the competence of the President. A distine- 
tion is to be made between ministerial and discretion- 
aryacts. Her conclusion was that the limitations of 
our executive are such that we need not fear imperial- 
ism, unless the people themselves co-operate to bring 
about a radical change of government. 

The efforts of Prof. Horsford to trace the remains 
of the Northmen in New England are now supple- 
mented by his daughter, Miss Cornelia Horsford, in 
a way quite remarkable. Her paper on the subject 
gave proofs that the Northmen were on Cape Cod and 
the Charles River. The geographical evidences come 
from the Ieelandie descriptions of Vineland, applying 
them to the North Atlantic coast. Archeological proofs 
are found in New England ruins as compared with 
ancient Icelandic works, and which are found to be 
utterly unlike the works of either the native or the 





pre-Columbian races on this continent. 


os : . . . | 
The chronograph obviates this difficulty only in part, 


Miss Alice C. Fletcher, a fellow in the, Peabody 
Museum, is an authority on matters pertaining to 
Indian manners and antiquities. She has made her 
home among them, and devoted years to studying their 
customs and history. Her paper this year concerned 
| Indian clothing, its origin, development, and use. Un- 
der the topic she ineluded all regalia and religious 
vestments, From Omaha legends, we learn that cloth- 
ing was invented to satisfy a new want kindled by 
Adornments either symbolized su- 
Six regular 


self-consciousness. 
pernatural relations or deeds of valor, 
honors might be won in warfare, and each had its pe- 
culiar sign. The right to use any one of these honors 
was publicly accorded from the sacred Tent of War. 
Practical uses of clothing to screen the body or protect 
it from cold were secondary to the original purposes 
Lantern views showed the untutored 


just mentioned. 
Indian’s adjustment of his robe or blanket to harmon- 
ize with his passing impulses, and many of the attitudes 
taken were equal to those immortalized by classic art. 

Prof. Archibald Blue, Director of the Bureau of 
Mines of Canada, and Vice-President of Section I, gave 
an able plea for ** The Historie Method in Economics.” 
He introduced his essay by reviewing what had been 
done in the economic line by the A. A. A.8. He advo- 
sated, as an illumining way of treating publie problems, 
the tracing of the history of such matters, their devel- 
opment, their bearings, and their reactions on the 
course of national growth and prosperity. 

A curiously interesting paper was read by Dr. L. O. 
Howard, the newly-elected permanent secretary of the 
association, and the United States Entomologist of 
the Department of Agriculture, concerning capri- 
figs in California. It seems that, in their efforts to 
rival the Smyrna figs, the Californians have used im- 
ported cuttings, but the trees thus grown invariably 
drop their fruits when they reach the bearing state. 
Growers of figs on the Mediterranean coast have long 
known that they are fertilized by an insect, the Blas 
tophora psenes, which inhabits the wild fig, or *‘ eapri- 
fig,” as it is locally called. People go and break off 
branches of the caprifig every vear and tie them to 
the tame figs, which are thus fertilized by the pollen- 
laden insect. Artificial fertilization has been attempted 
in California, the fruit thus ripened having the true 
Smyrna flavor. The government is now trying the 
experiment on a larger seale. There are 
places in California where caprifigs abound, and Dr. 
| Howard believes that the establishment of the fertil- 
|izing Blastophora can be successfully accomplished, 
although the problem has its difficulties. 

Dr. E. O. Hovey, of the American Museum of Nata- 
ral History, in New York city, contributed several 
papers of interest in Sections E and F. He described 
a number of foreign museums visited by him in 1897, 
at St. Petersburg, London, and elsewhere. He was 
impressed by the fact that almost every museum had 
some good features of its own that might wisely be 
borrowed by similar institutions. He spoke with 
special approval of the model arrangements at South 
Kensington Museum. He described at some length 
the famous Naples Zoological Station, whose first 
laboratory was established by Dr. Dobrn in 1872. 

A third paper described the New York Museum, with 


humerous 





which the speaker is connected. The collection in 
geology has 8,000 types and figured specimens. Many 


of the types of the Paleozoic came by purchasing the 
James Hall collection, twenty years ago, while other 
Tertiary types are from the F. 8. Holmes collection of 
South Carolina, and there are others from the West. 

Among the curiosities in the museum are some enor- 
mous lobsters that were captured off Atlantic City, 
in the spring of 1897, one weighing 31 and the other 34 
pounds. The attempt was made to keep them alive, 
but they could not stand captivity, and their carcasses 
were presented to the museum, As mounted they are 
37 and 40 inches long. The paper gave a series of ac- 
curate measurements of the mounted shells, 

Among papers read by other members was one on 
“Greater New York,” by Dr. William E. Hale: by 
Paul DuChaillu on “The Norseman as the Conqueror 
of Britain ;” by Prof. Pollard on the forming of a land- 
locked area off the coast of Florida; by E. L. Corthell 
on * The Progress of the World’s Maritime Commerce 
During the Past Fifty Years,” giving startling statis 
tics as to the power of steam as a factor in progress. 
Dr. Thomas Dwight, an honorary secretary of the 
Association, spoke on * Variations in Human Bones, 
especially those of the Axial Skeleton,” and exhibited 
forty anomalous human spines, a collection unrivaled 
in this country. 

The fact should be mentioned that this year, for the 
first time, students of Ferns organized to hear papers 
and hunt specimens. This they did under the auspices 
of the Fern chapter of the Agassiz Association, in 
Horticultural Hall. 

The proceedings of the Geological Society wiil be 
made the subject of another communication, including 
several matters of general interest 

Boston entertained the association so royally that it 
was found a somewhat difficult task to secure the next 
place of meeting. But after a prolonged discussion the 
council fixed on Columbus, Ohio, and nominated 
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Prot. Edward Orton, the State geologist of Ohio, as | 
president of the A, A. A. 8. for 1899. Prof. Orton was 
born at Deposit, N. Y., March 9, 1829, was educated at 
Hamilton College, and at the Lawrence Scientific 
School, Harvard University. He was for a time pro 


f natural history in the New York Normal 


fessor of 


School, and afterward held a similar place at Anti- 

h College, of which he was subsequently elected 
president. In 1873 he was made president of the Ohio 
State University. Since 1881 he has had charge of the 


Ohio State Survey 


—> + 0 


The of the Spanish Dominions, 


When Philip Il 


powerful nation in the world 


Integrity 
began to reign, Spain was the most 
So vast were her pos- 
Asia, Africa, Awerica, 
the sun never set on her dominions ;” but with the 
the decadence, before his death and in 


sessions in Europe, and 
beginning of 
the 
nearly all her possessions in North Africa, Burgundy, 
Naples, Sicily, and Milan were lost 
In modern times her losses have been as follows : 
1628, Malacea 


1640, Portugal 
1648, Officially renounced her rights over Holland. 


first years of the reign of 


Cey lon, Java. 


1649, A number of strong fortresses in the Nether- 
lands 

1659, Roussillon and Sardinia 

1648-1713, Flanders 


1697, Island of Hayti, except Santo Domingo. 
1704, 
1705, 
1707, 


LS) 


Gibraltar 

Santo Domingo. 

lrinidad, 

Louisiana, 

Florida. 

Mexico, Venezuela, Colombia, Ecuador, Peru, 
Paraguay, 


IS19, 


Isl0-21, 


ruguay, 


Bolivia, Chile, Argentina, | 


Giuatemala, Honduras, Nicaragua, San Salva 
dor, ete 
1898, Cuba, Porto Rico, Philippines, Marianas or 


Ladrone Islands 
What will remain for her to lose in the twentieth 
century 
the New York organ of the Cuban revolutionists. 


Perhaps the home country.—From Patria, 


- —_— >+e-> 


Mountain BRallway in the Tropics. 


There have been many rack railways, but the one 
constructed in Sumatra is said to be the first of its 
kind, of any considerable length, that has been built 
for purely industrial purposes, says The Trade Journals 


Review. Like all other pioneer undertakings, its com- 


that | 


his immediate successor, | 








A NOVEL WINDOW RAISING AND LOCKING 
DEVICE. 

The device illustrated in the accompanying engrav- 
ing embodies simple mechanism for raising and locking 
a window sash. The mechanism in question consists 
of a spring-motor that will be automatically wound or 
set by a downward movement of the sash, the usual 
weights being discarded. 

The illustration represents the mechanism in par- 




















WINDOW RAISING AND LOCKING 
DEVICE. 


BRUNO’S 


tial section as applied to a window sash and frame. 
It will be observed that the device comprises a rack on 
the window sash, which rack is engaged by a _ spring- 
operated gear-wheel mounted ina frame. The gear- 
wheel is held in engagement with the rack by means 


| of the spring shown. When it is desired to increase 


the tension of the spring, the shaft of the gear-wheel 
is rotated in one direction, a dog preventing the back- 

yard movement of the wheel. When it is desired to 
decrease the tension of the spring, the frame in which 
the gear-wheel is mounted is swung aside on the pivot 
on which it is hung, so that the teeth of the wheel are 
disengaged from the rack; in this position the dog is 
lifted and the tension of the spring lowered to the re- 


quired degree. A holding and locking device for the 


| gear-wheel is provided, consisting of a slide-pin ope- 


pletion has not been effected without the usual accom- | rated by a removable key, as shown in the illustration, 


paniment of difficulties, and these were not 
lessened by the fact that that part of the 
earth’s surface traversed by the iron path 
unknown region when the 
This line crosses 


was an almost 





enterprise Was set a-going 
the Barisan mountain range and now forms | 
part of the Sumatra state railways. The 

rack is of the Riggenbach type, made of two 
soft steel channels joined by riveted pins. 
The rack itself is bolted to cast iron chairs 
fastened to steel sleepers, which latter also 
carry the ordinary rails. The locomotives 
were built at Stuttgart 
draw maximum train loads of 65 tons up the 
incline and 70 tons on the down grade of the 


They are made to 


steep western slope, but on the eastern side, 
90 tons for the up trains and 110 tons down, 
The mean speed is 8 miles per hour. The 
total length of the railway is 19 miles, the 


greatest elevation overcome is 3,875 feet, the 
maximum rise being 8 per cent and the 
minimum radius of curve 492 feet. The rail- 
way is built for conveying coal from rich 
mines near the river Ombilien to the new 


port of Pedang 


- ->-+ore —_—__— 
Extent of the Vukon Gold Fields, 
Mr. William Ogilvie, chief of the geogra- 


phieal survey of Northwestern Canada, and 
who, for six years, has been engaged in the 
Mackenzie and Yukon River districts, de- 
clares the Yukon gold fields extend over 
more than 125,000 square miles of territory. 
The fact Mr. Ogilvie is known to be most 
conservative in all his estimates, and not at 
all given to speculation and romance, gives 
additional to Other 
precious metals are to be found in the same 


weight bis assertions. 


district; there is also coal, petroleum, and 
other products, awaiting only the means of 
securing and transporting to market. A 
system of thawing the frost-bound ground 
in winter, by 
being experimented on in the gold fields. 

A SPECIAL dispatch to The Daily Mail from Cape 
is deseribed as 


Town says that a meteor, that 

















into engagement with the teeth of the wheels, the sash 
may be locked in any desired position. Itis evident that 
when moved downwardly the sash, by means of the 
racks, will operate the gear-wheel to wind up the spring 
and place the mechanism in adjustment for raising the 
window again. 

The device has been patented by the inventor, 
Frans Bruno, of 78 Herkimer Street, Brooklyn, N. Y. 

_ oo 
RETURN OF THE VICTORIOUS FLEET FROM 
CUBA. 

Saturday, August 20, was a red-letter day in the 
history of New York city, for when the seven armored 
warships of Admiral Sampson's fleet, fresh from the 
smoke of battle and bearing the scars of a victorious 
struggle, steamed in stately line up the North River, 
New Yorkers gazed upon a sight the like of which no 
city has ever witnessed before. 

True, there have been other naval parades signal- 
izing the close of successful wars. Victors in even 
greater numbers had dressed ship, and bells had 
swung and trumpets blared at triumphal naval pa- 
rades long before the Dutch founders of New York set 
foot upon Manhattan Island. But never before has 
such a fleet of armored battleships and cruisers, repre- 
senting the latest ideas of warship construction, 
come home to parade in triumph with the scars of a 
victorious struggle fresh upon it. 

Immediately after the signing of the Peace Protocol 
orders were given for the battleships and cruisers of 
Sampson's squadron to come north to be docked and 
overhauled at the Brooklyn navy yard. 

In agreement with a popular wish, while the ships 
were coming up the coast, instructions were given for 
the fleet to parade from Tompkinsville, on its arrival at 
New York, up the North River to Grant's tomb and 
return. The instructions to this effect were delivered 
to the incoming fleet as it was working its way up the 


Jersey coast in the gray dawn of the morning. The 
photograph showing the flagship ‘‘New York” with 


the other vessels astern was taken while approaching 
the “* New York ” at 5 A. M. by our artist on the govern- 
ment boat “Nina.” The dispatches were handed 
aboard, and by the time the fleet reached Staten Island, 
the ships were in trim for the patade, and the crews, 
dressed in their picturesque white duck, were formed 
up on the upper decks and superstructures in the pic- 
turesque grouping shown in the illustrations. 

The flagship ‘* New York.” with Admiral Sampson on 
board, led the way. The sight of this handsome vessel, 
whose outline is perhaps the most familiar to the public 
of all the ships of the navy, recalled the many incidents 
of the war in which she has figured: 'The blockade of 
Havana, the bombardment of Matanzas, the 
cruise to Porto Rico, ending in the attack on 





2 


FORWARD FIGHTING-TOP OF THE “TEXAS.” 


the aid of electricity, is now said to be| As indicated in the figure, raising and lowering de- 


vices are arranged one on each side of the window. 
When it is desired to raise the sash, the holding pins are 
moved out of engagement with the gear-wheel by means 


being | of thekey. When the gear-wheels are thus released, the 


half the size ot St. Paul's Cathedral, has fallen at Port | springs operate to rotate the wheels, the movement be- 


Alfred 


feet long, and 60 feet wide 


It made a hole in the ground 50 feet deep, 120| ing communicated to the window sash by means of the 


racks. By permitting the holding pins to fall back 








San Juan, in which she was struck by a 
shell and one of her seamen killed, and 
finally her long stern chase at Santiago, 
where the chances of war had decreed that 
she should only be ‘in at the death,” miss- 
ing the great fight that preceded it, 

A few hundred yards astern loomed up 
the ‘‘Iowa,” bigger than the ‘‘ New York” 
(8.200 tons) by 3,140 tons, and looking espe- 
cially formidable with her lofty spar deck 
and its forward 12-inch guns, carried 26 
feet above the water line. The “Iowa” 
bore the marks of the San Juan and 
Santiago engagements. Forward on the 
starboard bow two square patches of plate 
showed where a couple of big shells had en- 
tered when the ‘‘ Iowa ” was exposed to the 
first rush of Cervera’s fleet at Santiago. A 
score of holes on the berth deck show where 
the flying fragments of one of the shells tore 
through the tough steel plating. On the 
spar deck, holes big and little testify to the 
slaughter which another bursting shell 
would thave caused among the 6-pounder 
batteries had the men not been sent below 
decks during the San Juan bombardment. 

Next came the “Indiana,” one of the fa- 
mous trio of which the * Oregon” is just 
now the most popular member. She lay 
to the eastward of the harbor when the 
Spanish fleet came out, and it was only the 
unfortunate fact that her boilers were in 
trouble that prevented her from joining in 
the chase. 

Although not the largest in displace- 
ment, the ‘** Brooklyn,” with her lofty bow, 
towering smokestacks, and great length, was, 
perhaps, the most impressive vessel in the 
fleet. The comparative inaction of this ves 
sel in the earlier stages of the war was more 
than atoned for in the splendid opportunity which she 
was given in the Santiago fight. When the Spanis) 
fleet headed for the west, the ‘“ Brooklyn” was the 
only vessel that lay directly in their path. They were 
all headed directly for her (the captured Spaniards say 
with the intention of crippling her by their concen 
trated fire, and so escaping from the slower battle 
ships). As the ** Vizeaya” drew near, the ‘‘ Brooklyn” 
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swung out in a wide turn to sea and then took up the] which she fought with the ‘‘ Christobal Colon” during | The * Massachusetts,” like the ** New York,” had the 
chase in company with the “Oregon.” She carried | the latter’s 48-mile dash for liberty. ‘misfortune to be absent from her station when the 
more of the sears of conflict than any other vessel in Astern of the “Brooklyn” came the ‘“ Massachu-| battle of Santiago took place. She was coaling several 
the fleet, having been struck some thirty-six times. | setts,” looking uncommonly weatherstained, and there-| miles down the coast at the eventful hour for which, 
Most of her hits were received in the long range duel | fore very much like a warrior just in from hard service. | during many a long day and night, her ship's company 
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Armored Cruiser ‘‘ New York” (Flagship), Leading the Squadron up the Armored Cruiser ‘‘ Brooklyn.” 
Jersey Coast. 











Sea-going Battleship ‘‘ Iowa.” 
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Battleship ‘* Oregon.” 


RETURN OF THE VICTORIOUS SQUADRON FROM CUBA. 
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impatiently waited. The chances of war were 


irgely answerable for the fact that the ‘* Massachu- 
etts” 
other ships that steamed by the applauding thousands 
that thronged every vantage point on each side of the 
river 

I'he great similarity between the *‘ Indiana,” * Mas- 
sachusetts,” and the * Oregon,” and the impossibility 
of the average spectator identifying the Pacific coast 
from re- 
She fol 


vessel, was all that prevented the ‘* Oregon” 
ceiving a special ovation from the multitude. 


lowed tf 


hull, with a brilliant coat-of-arms conspicuous at hér 


e ** Massachusetts 


bow, had covered up all suggestions of that 14,000 
mile journey round “the Horn” and the death-dealing 
blows this splendid ship had dealt at Santiago. Re 
‘Oregon” has less marks to 
She is practi- 


markable to relate, the 
show for the war than any other ship. 
cally unseathed, and proves again the old truth that 
the best protection toa ship is a erushing fire deliv- 
ered by her own guns. The excellent performance of 
the ** Oregon” was due to rigid discipline, careful and 
eontinual inspection, and the fact that everything in 
the ship was at all times tuned up to concert pitch. 
We have just learned from one of her officers an inter- 
* Ore- 


esting fact regarding the speed shown by the ‘ 
gon” at Santiago. It seems that some of the block- 
ading vessels were repairing their boilers, one at a 
time, keeping the fires banked in the other three. At 
the earnest re quest of the chief engineer of the ** Ore 
fires were kept going under all four of her boil- 


having declared that they were in suffi 


oh, 
ers, the chief 
ciently good repair to stand afew hours pressing under 
foreed draught. A day or two later the Spanish fleet 
made its attempt, and the ** Oregon” was able to pass 
through our fleet with all boilers going and the foreed 
draught in fall swing. During the last half hour of 
the chase she was running well up to her trial speed. 

Last in the procession was the second-class battle 
ship ** Texas 
“Towa,” and representing an earlier day in battleship 
design, she has won laurels in the war second to none. 
This vessel does not appear in our illustrations, as we 
have recently shown and described her at considerable 
length in our issue of August 20. 

The vessels will all be docked in the new dry dock, 
known as No, 3, at the Brooklyn navy yard, which 
is about to be opened after the long months of work 
that were necessary to repair the leaks which appeared 
shortly after it was turned over by the contractors. 

—_>- > - 
France to HKepresent in Maneuver the Operations 
Around Santiago. 

France will be the first country to repeat in naval 
maneuvers some of the problems lately solved by 
the navy of the United States. M. Lockroy, the Min 
ister of Marine, will go to Brest in order to be present 
maneuvers carried on by a 
The naval force will 
include the entire north fleet ; the land forces, placed 


at the series of important 
combined naval and land force, 


under the command of Gen. Dodds, will be composed 
of the Second Brigade of Marine Infantry, the bat- 
teries of the Second Regiment of Marine Artillery, 
Brest, a battery of field artillery, anda 
The militia of the port will 
The operations will be 


stationed at 
battalion of infantry. 
co-operate in the maneuvers. 
of two kinds—operations by sea and operations against 
the land, with tentative landing at a given point on 
shore. Brest, situated at the end ofa 
deep bay, is in a certain way analogous to Santiago de 
The aim of the maneuvers will be, in the first 


The port of 


Cuba 
place, to develop the problems presented before the 
Cuban port, and, in the second, to test theimpregna 
bility of the port of Brest against attacks made by sea 
Similar operations will be carried on before 
The situa- 
tion of the neighboring island of Cotentin offers great 
troops covered by the fire 


and land 
Cherbourg toward the end of the month. 


facilities for the landing of 
of the warships, and communication with the military 
port of La Manche can be easily cut off. 
>-e-2 - 
Telephones in Cape Colony, 
Consul-General Stowe writes from Cape Town, 
April 25, 1898: The telephone service of Cape Colony 
is under the control of the colonial government. On 
Apri! 9, 1898, there were 1,535 instruments in use, and 
the revenue for 1897 amounted to 66,137.22. There 
are 869 miles of wire and 780 subscribers. Seven ex- 
changes in the colony work on the single-wire system, 
but arrangements are being made to have all lines dup 
licated, and in future no exchange will be established 
except on the metallic-cireuit system. In the course 
of the next few months the underground cable system 
in Cape Town will be completed and exchanges estab- 
lished in the suburbs. 
->+e> — 

IN various foreign countries, ineluding Holland, Bel- 
gium, Italy, and Germany, and in fifteen of the United 
States of America, the law permits the sale of oil of 


a flash-point of 73 and under, and there are other 


and her freshly painted | 


Miscellaneous Notes and Heceipts. 


A waterproof coating for carriage covering cloths is 


was not so much in the publie mind as some! produced by dissolving 50 parts gelatine in 75 parts 


| glycerine and 150 parts water and adding ‘¢ part sali- 
eylie acid dissolved in alcohol. The mass is heated 
before use and 15 parts potassium chromate added to 
it.—Cesky Lloyd. 


White Sapphires.—Among the most beautiful gems of 
| the world, says the Gold und Silberwaren Industrie, are 


| the white sapphires from Ceylon, for sapphires are not 
lalways blue, their shades varying from the darkest 
velvety blue to the palest shades of this color, which 
| finally pass altogether into white. White sapphires 
|often show blue stripes, others appear white when 
viewed from above, but look bluish when held side- 
Even green and yellow tints 
under the name of 


| 


ways against the light. 
The former are known 





occur, 


| Oriental emeralds, the latter as Oriental topazes. There 
| are also red sapphires or Ceylon rubies, which are fully 


las high priced as the best Binna rubies. 


ié 
‘ 








Not much over half the size of the| 
| colors merely in that the latter are glazing. 


Speaking Olocks.—In Switzerland they have com- 
menced making phonograpbie clocks and watches 
which, it appears, leave anything heretofore accom- 
plished far in the shade. By merely pressing the but 
ton of the new timepiece, it pronounces the hour dis- 
The alarms call to the sleeper: “It’s six 
o'clock ; get up.” There are some which even add the 
words : ** Now, don’t go to sleep again.” The form can 
be changed to suit the buyer and make the warning 
This application of the phono- 


tinetly. 


more or less emphatie. 





graphie principle is due to a Freneh watch maker set- | 


tled at Geneva. He introduces into clocks and 
watches little slabs of vuleanized rubber, on which the 
desired words are traced in grooves corresponding to 
the hours and fractions of hours.—Le Moniteur de la 
Bijouterie et de l Horlogerie. 


Gouache Colors.—Gouache colors are virtually only 
opaque water colors and differ from the aquarelle 
Strictly 
speaking, our size colors are also gouache colors. The 
gouache colors are chiefly employed for painting on 
fans, parchment articles, cigar cases, ete., and also in 
conjunction with aquarelle colors for making and 
painting sketches. An excellent paint for the last 
named purpose is prepared as follows : Soak fine zine 
white and good white chalk (one-half of each) in water, 
pour off the supernatant water and add a few drops 
of dissolved gum arabic, but only enough to bind the 
color and impart to it a very faint gloss. By the addi- 
tion of aquarelle colors to this white, different shades 
“an readily be mixed. This very cheap and useful 
gouache white (body white) has been found very ser- 
viceable in practice.—Deutsche Maler Zeitung. 


New Chinese Dye Stuff — The French scientist 





Picquet reports on two new Chinese dye stuffs, the 
Cu-nao and the Cayda. The Cu-nao is a bulb weigh- 
ing 1 to 2 pounds and in some points resembling our 
potato. It is much used by the Tonkinese and has 
woody meat, which looks like dried red beets. Dyeing 
with Cu-nao is done by the Tonkinese simply by 
erushing the fresh fruits together with water in a mor- 
tarand dipping the goods to be colored into this 


liquor. The color is said to be very fast to light and 
durable. The other coloring matter, the Cayda, isde 


rived from the bark of a tree and is chiefly used by 
the Anamites. They comminute the bark into a 
coarse grained powder and boil it out in water. 
substances are said te be admirably adapted for dye- 
ing and to produce very handsome brown shades. By 
the addition of a viscid substance derived from China 
and called Pheu-deu, the stuffs assume a glossy ap- 
pearance, so that they appear as if varnished.—Fiirben 
Zeitung. 


Benzine Varnish and Polish.—Various kinds of resin 
are carefully melted, according to the variety .of the 
varnish or polish to be produced, in hermetically 
closed kettles under addition of boracic acid and, after 
cooling, moistened with methylie aleohol. The liquid 
gums thus treated, says the Chemiker Zeitung, are com- 
pletely soluble in benzine. The following gums enter 
into use: White or yellow shellac, sandarac, mastic, 
Manila gum lac, stick lac, ete., either alone or mixed 
together, according to whether the polish and varnish 
is to be light colored, yellow, or red, dull, or transpar- 
ent. The percentage of boracic acid, gum, and me- 
thylie aleohol varies according to the quality of the 
resins employed and the destination of the varnish and 
polish, but in no case must the quantity of boracic 
acid exceed 5 per cent of the resin quantity employed, 
and the proportion of methylie alcohol should not, 
even in case the hardest and most scarcely fusible 
gums are employed, make up more than the weight of 
the resin amounts to. The contents of solid sub- 
stances in the varnishes should not be less than 15 per 
cent and not less than 8 per cent in the polishes. Ac- 
cording to the inventor, the benzine varnishes can not 
only entirely take the place of the spirit lacquers and 





polishes, but even afford the advantage of facilitating 


States in America which have flash-points considerably j and accelerating the work, on account of the quicker 
higher. 


evaporation of the benzine. 


Both | 


| 
| 
| 





| rams. 





Science Notes, 

Seventeen parcels of ants’ eggs from Russia, weighing 
550 pounds, were sold in Berlin recently for 20 cents a 
pound. 

Experiments with plant seeds subjected to extreme 
cold have shown that the power of germination is not 
destroyed but merely suspended by the cold. By the 
use of liquid air, seeds of barley, oats, squash, cucum- 
ber, pease, sunflower, and some other plants were re- 
cently kept for 110 hours at a cold of -—183° to —192° 
Centigrade. They were then carefully and slowly 
thawed for fifty hours. They were then planted, and 
sprouted as well as if they had not been frozen. The 
experiments were made by Messrs. Browne, Escombe, 
and Horan, in London. 


A method of determining simultaneously the elee- 
tric and thermie conductivities of metals at different 
temperatures is outlined by Straneo. A series of expe- 
riments were undertaken to ascertain, if possible, ex- 
actly how the thermic conductivity of a substance varied 
with the temperature. It was found that, as regards the 
internal conductivity, the variations were too fine to 
be definitely determined by any of the existing meth- 
ods. The coefficient of surface conductivity increases 
with the temperature, however, and the dispersivity 
not only increases with the absolute temperature, like 
the coefficient of specific heat, but is at least a quadra- 
tie function of the difference of temperature between 
the body and the surrounding air. 


Recent researches on metallic lithium have shown 
that this metal cannot be distilled in either hydrogen 
or nitrogen gases, vigorous combination occurring in 
both eases. The metals of the alkaline earths would 
appear to behave similarly; so that if it should be 
necessary to heat these substances in an indifferent 
In a re- 


gas, argon or helium must be employed. 
Moissan 


cent number of the Comptes Rendus, M. 
shows that, if pure calcium be heated in hydrogen, the 
metal takes fire and burns energetically, forming the 
hydride CaH,, a transparent crystalline substance 
which is stable at a high temperature. It behaves as 
a strong reducing agent, and is violently decomposed 
by cold water, giving off one-seventh of its weight of 
pure hydrogen gas. It differs from the corresponding 
lithium hydride in that nitrogen is without action 
upon it at a red heat. 


At a time when the relative advantages of steam and 
electricity as a motive power for railways are being 
greatly discussed, a method of propulsion which dis- 
penses with either is certainly of interest. Recently 
has been invented in England a railway in which the 
sole power is gravity, assisted by hydraulic rams. It 
consists of sections, the rails being raised on columns, 
and the trains or cars are suspended on either side be- 
low them. At the junctions the sections are hinged to- 
gether, and at three points can be raised by hydraulic 
The raising of the track with the trains upon it 
forms a grade down which the ears rush to the next 
rail junction, when the same process is repeated, and 
so on, until the terminus is reached. A model plant 
has been installed and is now on exhibition in London : 
but it remains to be proved that the scheme can be 
made available or operated economically on a large 
seale. It seems highly probable, however, that it will 
never pass beyond the range of novelty. 


Among the garden plants commonly in vogue which 
possess a poisonous nature botanists mention the flow- 
ers of the jonquil, white hyacinth, and snowdrop, the 
nareissus being also particularly deadly, so much so, 
indeed, that to chew a small serap of one of the bulbs 
may result fatally, while the juice of the leaves is an 
emetic. The berries of the yew have killed many 
persons, and it is pretty well known nowadays that 
it is not safe to eat many peach pits or cherry kernels 
at once. The lobelias are all dangerous, their juice, it 
swallowed, producing vomiting and giddiness, with 
pains in the head. Lady’s slipper poisons in the 
same manner as does poison ivy. The bulbs seem to 
be the most harmful. Lilies of the valley are also as 
much so. There is enough opium in red poppies to 
do mischief ; and the autumn crocus, if the blossoms 
are chewed, causes vomiting and purging. The 
leaves and flowers of the oleander are deadly, and the 
bark of the catalpa tree is very mischievous; the 
water dropwort, when not in flower, resembles celery, 
and is virulent. 





Philanthropists Profiting by their Philanthropy. 

From Trenton, N. J., comes the news that a local 
gas company has decided to distribute gratis two 
thousand gas ranges. At first blush, it may seem as if 
the Jersey gas companies were becoming philanthro- 
pie, but after a moment's thought the purpose of our 
Trenton friends becomes apparent. Everybody likes 
to get something for nothing, but it unfortunately 
happens that a gas range, in order to be of service, 
must consume gas, If the citizens of Trenton are in- 
clined to use their easily acquired ranges, the profits 
of the company will increase considerably and several 
new gasometers will have to be erected to meet the 


increased demand for gas. 
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Speed in Cycling. 
To the Editor of the SCIENTIFIC AMERICAN : 

Here is a simple means for the bicycle rider to deter- 
nine at what rate of speed he is riding: 

Count the number of complete revolutions made by 
the crank in eighteen seconds; multiply this by the 
gear and divide by one hundred; the result is miles 
per hour. This calculation may readily be done in the 
head whik riding. 

I derived this rule as follows : 

Let a be the gear of the wheel, then za equals the 
distance in inches traveled in one revolution of the 
erank. 

Let s be the number of seconds (to be determined) 
and 7 the number of revolutions made by the crank in 








s seconds. Then 
mar 
—— = number of feet traveled in s seconds. 
12 
Hence 
mar 3600 
ee XX = miles per hour, 
125280 8 


which reduces to 
O18 ar 18ar 


8 100 s 
Now, by making s = 18 seconds, we have rate of 
speed in miles per hour equal 
ar 


100 


Believing that I have arrived at something of inter- 
est to your readers, I submit it to you for publication 
in your valuable paper. H. DONALD TIEMANN. 

—————_——_——_—_ > + @-<—__ 
Extinguishing Fires in Bunkers. 
City of Plainfield, N. J., Office of T. O. Doane, } 
Chief Engineer of the Fire Department. ) 
To the Editor of the SCIENTIFIC AMERICAN : 

I have noticed lately that a great many fires occur 
in the coal bunkers of our battleships. I suppose that 
all firemen know how to put out fires in coal heaps. 
And I think the same scheme applied to coal bunkers 
would give good results. When a stream of water is 
turned on « burning coal heap, the ash forms a coat- 
ing and sheds the water and causes the fire to work 
down in the pile. I have tried the experiment here of 
taking a two-ineb pipe, beating one end together, per- 
forating the pipe about 5 or 6 feet from the end, with 
14-inch holes, soldering a male hose coupling on the 
other end. Foree the pipe down in the coal heap (the 
nearer the bottom, the better), connect a line of hose 
to coupling, turn on stream. The water, as soon as it 
strikes the hot coal in center of heap, forms into steam, 
the steam penetrates all parts of coal, and in a very 
few moments all traces of fire disappear. It seems to 
me that this scheme could be used on all coal bunkers 
or any class of vessels, as by this means you get at the 
bane of the fire, which (from all accounts) seems to 
originate at the bottom of the bunkers. I have been 
a constant reader of your paper for thirty years and 
consider it the best paper I know of for a fireman, and 
take the liberty of writing to you. 

T. O. DoANR, Chief. 

August 13, 1898. 








SOME OF THE PROPERTIES OF ACETYLENE GAS. 
For the sake of the brilliant white light given by 
this gas we are willing to overlook many dangers and 
inconveniences, and yet this is no reason why such dis- 
advantages should not be reduced toaminimum, The 
makers of carbide have endeavored to make a pure 
carbide, and have succeeded quite well in keeping the 
sulphur and phosphorus down to a perfectly satisfac- 
tory percentage. Makers of generators have tried to 
turn out an apparatus that will not leak or explode on 
its own account, and they have succeeded reasonably 
well. The users of carbide and generators have gone 
ahead as best they knew how, and have been gaining 
abundant experience, some of which has been costly, 
and from which the makers have profited, so that the 
last year has seen many changes in generator design. 
Following the history of all new things, the difficulty 
in introducing this light has been great, and acetylene 
was, and is now, considered dapgerous until proved 
innoecent—just the reverse of legal custom. The trouble 
does not lie with the gas entirely ; the first companies 
organized did not conduct their affairs in a business- 
like manner, and all the original companies in this 
country have failed. In the same way imperfect gene- 
rators were hurriedly put upon the market and were 
thrown back on the hands of the manufacturers, the 
latter in turn being thrown out of the business. It 
cannot be said that the present forms are perfect either 
in design or operation, but they certainly are more 
practicable than the earlier forms. 

Upon this subject any new information is always 
interesting, and it was with considerable pleasure that 
we received a paper read at Paris by the French engi- 
neer Bouvier, in which he discusses some acetylene 





accidents and incidentally gives considerable data. 
To those of our readers who are interested in acetylene 
this will no doubt be instructive, so that we have trans- 
lated parts of it in the following abstract. He first 
touches briefly upon the properties of carbide and 
acetylene. 

One pound of carbide of calcium, CaC:, gives off, 
under the action of 0°56 pound of water, 5°45 cubic feet 
of acetylene, C.Ha:, at freezing point and sea level pres- 
sure. Good commercial carbides produce, in France, 
from 4°5 to 4°8 cubie feet of acetylene per pound of car- 
bide, and the gas contains less than 2 per cent of im- 
purities. The specific gravity of carbide is 2°22. The 
gas is 0°91 of the weight of an equal volume of air, one 
pound occupies a space of 13°75 cubic feet, or one cubic 
foot weighs 0°0727 pound ; it is the richest of the gase- 
ous carbides, containing about 92°3 per cent of carbon 
and 77 per cent of hydrogen. Its lighting power is 
equal to fourteen or fifteen times that of gas in French 
towns, where a 5-foot burner gives but about 16 can- 
dles of illumination ; its calorific power is 397 calories 
per cubie foot, or more than double that of French 
coal gas. The best luminous effects are attained in 
burners using a gas pressure of 1°18 to 1°57 inches of 
water. Three inches are preferred in America. 

According to recent tests made by Weber, in Switzer- 
land, a Bray 0000 burner when new gave 43°3 candles, 
with a consumption of 0°95 cubie foot per hour with a 
pressure of 1°26 inches, but it choked up after twenty 
hours in service. The same author states that Dr. 
Billwiller’s burner, having two jets striking each other 
at 90° and drawing along air by a special arrangement, 
was burned many times by reason of the great excess 
of air, and with a pressure of 1°9 inches of water gave 
29°7 candles while consuming 0°78 cubie foot of gas per 
hour. Atmospheric burners give best results. 

Acetylene ignites at 896° Fah. and is decomposed at 
1,486° Fah. Its flame is a suecession of explosions 
taking place so rapidly among the molecules as to 
appear continuous. Calculation gives a flame tem- 
perature of over 4,500° Fah. (4,388° Bunte). Actually 
it is not as hot as the Bunsen flame of a Welsbach 
burner, being but about 1,652° Fah. as against that of 
the latter of 2,550° Fah. Complete combustion requires 
five volumes of oxygen for every two volumes of acety- 
lene. 

At Monnaie, in Germany, during the summer of 1897, 
an acetylene Bunsen burner was tested whereby a 
temperature was rapidly obtained of over 2,700° Fah., 
enabling them to melt a quantity of nickel in thirty 
minutes which previously required eighty to eighty- 
five minutes. 

The flame is white, of magnificent brilliance, com- 
parable spectroscopically to sunlight, and very well 
adapted to the comparison of colors and for photo- 
graphic use, as it is strongly actinic. An acetylene 
burner produced but half the quantity of CO, result- 
ing by burning a Welsbach lamp and but one-fourth 
of that of a petroleum lamp. 

The mixture of acetylene with air is explosive be 
tween wide limits: From 5 to 65 per cent of gas, accord- 
ing to Le Chatelier; from 3 to 72 per cent, according 
to Bunte, also up to 80 per cent; compare this with 
the range of 8 to 30 per cent with city gas. According 
to Gréhant, a mixture of one volume of acetylene with 
nine volumes of air is the mixture giving a maximum 
explosion. 

While acetylene alone at atmospheric pressure de- 
composes at 1,380° Fah., a mixture containing 35 per 
cent of air, or 65 per cent of acetylene at most, decom- 
poses at 896° Fah., according to Le Chatelier. The 
velocity with which the ignition travels is very great. 

The energy of acetylene is increased by compression 
(probably due to an increase of latent heat?) which 
increases the velocity of propagation of combustion 
and lowers the ignition temperature. Berthelot ob- 
served that compressed acetylene was explosive in a 
tube 0°78 inch diameter and 13 feet long. ‘‘ At over 
two atmospheres,” he says, ‘‘acetylene manifests the 
ordinary properties of explosives.” In some experi- 
ments made by the Pintsch Gas Company, of Berlin, a 
reservoir containing acetylene under six atmospheres’ 
pressure was connected to an iron tube 0°19 inch dia- 
meter and 7°8 feet long; at about 5 feet from the 
receiver the pipe was heated by burning gas and the 
receiver exploded. 

After describing twenty-eight accidents, with not 
sufficient detail, however, to be interesting, except 
that they occurred within the past two years and re- 
sulted in nineteen deaths, the author proceeds to dis- 
euss the reason why acetylene is dangerous, citing a 
ease reported by Pictet and described by Berthelot as 
follows: ‘‘There takes place, without doubt, in the 
reaction of water upon carbide, local elevations of tem- 
perature which are sufficient to carry points of the 
mass to incandescence ; the ignition of these points is 
sufficient to cause an explosion to propagate through 
the mass of the gas when compressed.” This refers to 
generators which compress the gas by confining it dur- 
ing generation. An accident of this kind occurred at 
Baviere, where a workman suddenly let a quantity of 
water upon a large charge of carbide, then raised the 
gas holder, letting in some air; generation was taking 











place and the temperature had evidently reached 896 
Fah., for the gas exploded from no outside cause, and 
ainputated both arms of the workman. A number of 
similar instances have oceurred. After-generation, 
when confined by closing valves, may also explode the 
generating chamber, by the excess of pressure created 
when there is sufficient gas and water present, pressure 
having no effect upon the ability of carbide to give off 
gas. We may mention here an experiment which is of 
some interest: It was endeavored to make a table lamp 
on the principle of dipping carbide into water; the 
sarbide was packed into a cylindrical recipient quite 
solidly, and was lowered gradually into the water; 
after a short time the gas was observed to have an 
ether odor, and on exantination the carbide was found 
red hot, but as there was no air present there was no 
ignition nor explosion. High 
acetylene into its polymers, such as benzine, ethers, ete. 
Non-ecompressed acetylene indicates a pressure below 
two atmospheres in France or 1°5 atmospheres in Eng- 
land. Above these limits it is dangerous, for it ignites 
at 896° Fah., while other inflammable gases require 
1,112° Fah. This limit lowers as the pressure increases, 
and thus it is that acetylene has been ignited by the 
heat of a soléering iron. Wiirzler and Beauregard 
found that the heat produced by an alcoho! lamp was 
sufficient to provoke decomposition of this gas. 
According to Berthelot and Vieille, the velocity of 
explosion is from 13 to 26 feet per second with mixtures 
of air containing 5 to 15 per cent of gas. This velocity 
increases with the pressure under 
the effect of this velocity is to make the explosions very 
destructive in breaking rather than throwing about. 
Bunte has made some comparisons bet ween the velocity 
of the explosive waves for various air mixtures with 
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various gases, and as it is to the poiut we present it, 
reduced from the metric to the English system of units: 
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COMPARATIVE EXPLOSIBILITY OF SOME 
HYDROCARBON GASES. 








60 yo 


The quicker combustion takes place, the more vio- 
lent the explosion. It will be seen that not only does 
acetylene have a wide range of explosive mixtures, but 
that it also is intensely energetie and attains a higher 
velocity even than hydrogen, and that is why an acety 
lene Bunsen gives higher temperatures than an oxy- 
hydrogen flame. 

The distinguished specialist, Roussy de Sales, de 
scribes an experience with the use of acetylene in a 
four horse power gas motor where the head of the motor 
was blown out. The firm of Hille, in Dresden, build 
acetylene motors. Should the exit orifice of a liquefied 
or compressed gas cylinder ignite after mixing the gas 
with air. two explosions, differing in their nature, may 
follow, the one of the air and gas mixture outside, 
which may generate 297 calories per cubie foot of acety- 
lene burned ; the other the decomposition of the con- 
fined pure gas, which gives up its heat of formation, 
818 calories per pound, or 452 calories per cubie foot ; 
in other words, two explosions may result, the one 
caused by a leak forming an air-gas explosive mixture 
outside, which ignites the leak, raises the temperature 
of the receiver to the decomposing point of the con- 
tained acetylene. Berthelot insists upon the import 
ance of avoiding the frictional heat caused by gas 
under pressure issuing from their orifices, of static 
electric sparks, and the spark caused by a substance 
striking steel. 

A cubic foot of acetone under ten atmospheres pres- 
sure dissolves 22 pounds or 300 cubie feet of acetylene, 
sufficient to supply the same burner during twelve 
hours. When P is expressed in kilogrammies, the num- 
ber of grammes of acetylene dissolved by the acetone 
will be expressed, according to Berthelot, by 85 JP. 
According to F. Dommer, under twelve atmospheres 
acetone dissolves two hundred times its first volume of 
acetylene gas, a quantity sufficient to feed the previ- 
ously mentioned burner for eight hours. <A cubie foot 
of carbide, we have seen, will produce enough gas to 
feed the burner for twenty-four hours. 





— — + 0 
THE Glacier du Casset, near Briancon, is now re- 
gularly operated as an ice quarry, the blocks being eut 
and conveyed over an overhead cableway to a conve- 
nient place for shipment by rail to Paris, there to be 
consumed in the cafés and hotels of the metropolis. 
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HE TWO FASTEST LONG DISTANCE RUNS til the weight of the train, nature of the road, and| Curves of Total length. 
: : 7° 3 | 
WITHOUT STOP. other qualifying conditions are known. a = lee oe 
it was during the ever memorable year of the} The weight and power of the locomotive alsoare con- : fA : - 
. 0 3°... | 
Chicago Exhibition that the New York Central and | siderations that greatly modify the merit of a fast run, hg eRe . . 425 miles, 
4 ? ' , . . . . _ 2 2 wa “¢ oe 
Hudson River Railroad opened the present remarka | and there are minor considerations, such as the quality i a neste e = ro 


bie era of fast, long distance express trains. Locomo 


tive No, 909 and the Empire State Express are an old may have a telling effect one way or the other upon 


story by this time, and its remarkable punctuality day 


1, day out, is accepted as a matter of course by the 
public; but the . 
the farure may have in store, will always figure con 
spicuously in the 
annals of the " 
world’s railroads 
as being the first 
to maintain a 
regular schedule 
speed of ove! 3 
miles an hour for 


an unprecedented 


distance mad fo 
runs of unpre- 
cedented length 
between stops 
Wesavy this with 
ill due deference 
to the splendid 
work which had 
been done for 
several decades 
on the erack 
English roads, 
where regular ex 
press trains, with 
t booked speed of 


ibout 50 miles 


famous train, whatever higher speeds] are indebted to Col. Katte, chief engineer, and William 








of the coal and, in a lesser degree, of the water, that 


The first fifty miles are laid with steel 
This is a very stiff 


in the world. 
weighing 100 pounds to the yard. 
rail, measuring 6 inches in height, and the joints are 
fished with two long and heavy six-bolt angle bars 40 
Ties are 6 inches deep by 8 inches 
wide and 9 feet 
long, spaced 16 to 
the 30-foot rails, 
three ties being 
bunched beneath 
each joint, one at 


the value of these phenomenal long distance speeds. 
For the data regarding the Empire State Express we 





Buchanan, the master mechanic, of the New York Cen-| inches in length. 





each end of the 
angle bars, and 


one under the cen- 
ter. Beyond Gar- 
rison’s for the last 
93 miles the rails 
weigh 80 pounds 
to the yard and 
the angle bars are 
36 inches long. 
Twelve inches of 
broken 
ballast 
throughout 
whole line. 

The obstrue- 
tions to fast run- 
ning include road 
crossings at grade, 
slow-ups for wa- 


it 


stone 
used 
the 


Is 


CORNISH EXPRESS AT FULL SPEED. 


un hour, had been 

running with Speed, 53°36 miles an hour ; distance run without stop, 193°9 miles ; greatest weight of train, 200 tons, ter, and reduced 

great regularity ; speed at bridge 

and where, during the annually recurring summer] tral Railroad, and the facts regarding the English train | crossings. The first 15 miles out of New York are run 
at considerably below the average speed. From the 


competitic some seheduled speeds of about 60 miles 


hour had been maintained for trips of over 400 miles. 


1D 
The regular trains, previous to the year of which we 


speak, however, rarely ran further than about 70 miles 


between stops, and the trains that were scheduled 
for 60 miles an hour were literally ‘‘racing outfits,” 
run for a few weeks in the summer season, in the 
endeavor to secure or hold the much coveted record 


from London to Aberdeen. 
What gave the Empire State Express its world-wide 


celebrity was its high average speed, the great dis 


tances (nearly 1,000 miles) over which this speed was 
maintained, and the great distances covered by the 
train between stops—the first stage of the journey, 
New York to Aibany, 142°88 miles, at the rate of 53°58 | 


wiles per hour, being by far the longest scheduled run 


without stop ever attempted. It was natural that the 


remarkable work 
done by the New 
York Central 
should stimulate 
engineers in the 
home of the fast 
express,” and of 
late years there 
has been a grad 
ual raising of the 
speed of a few 
erack trains on 
leading English 
roads. The fastest 
long distance run 
without a stop in 
Great Britain is 
now made on the 
Great Western 
Railway, the first 
seetion of the 
Cornish Express 
covering the dis- 
tance from Lon- 
don to Exeter, 
193°92 miles, at the 
rate of 53°56 miles 
per hour. 

There isa popu- 
lar impression 
that these crack 
expresses are eX- 
tremely light 


trains, hauled by Speed, 53°58 


p »ywerful locomo 
tives, and that their running cannot therefore be taken 
performances With view to 


judge for itself, we have gath 


as representative a 
public t 


a more complete way than has ever 


enabling the 
ered together in 
been attempted the engineering data of the two most 


fan long distance runs without stop in the world 


HE 


EMPIRE STATE EXPREsSs.—In estimating the 


merit of a locomotive performance there are numerous | 


conditions which must be known before we can deter 
mine its value. The mere statement that a train ran 


at such a speed for such a distance is of little value un 





have been communicated by J. C. Inglis, chief engi- 
neer, and William Dean, locomotive superintendent, of | 
the Great Western Railway 

The Track.—The New York Central road, from 
New York to Albany, is a tide-level line, running along 
the banks of the Hudson River at an average eleva 
Immediately 


Grand Central Station to Mott Haven, 5°3 miles, 
the speed is 31°8 miles per hour ; the next 5°8 miles to 
Spuyten Duyvil are run at 43°87 miles per hour; and 
the next 4 miles to Yonkers at 48°84 miles an hour. 
There are three slow-ups to a speed of 25 miles for 
water, one at Montrose, 38°8 miles, another at Hyde 
Park, 79°2 miles, and the third at Linlithgo, 108°3 miles 
from New York. The speed is also reduced in crossing 
the Harlem River at New York and the long bridge at 
Albany, where three minutes are consumed in crossing 
| the Hudson River. Speed is also slackened for curva- 
ture or crossings at Mott Haven, Yonkers, and Hudson. 
With these detentions in mind, it can easily be under- 
stood that many of the miles are run at from 60 to 70 
miles an hour. 

The Train.—The regular train consists of four cars 
weighing 376,000 
pounds ; but it 
frequently hap- 
pens that 





tion of 5 feet above mean high water. 
after leaving the New York terminus, the road climbs a 
slight summit of 53°7 feet; but at about 5 miles from 
the starting point it reaches tide water and continues 
to run at a practically dead level to Albany. The 
slight elevations just before reaching Peekskill and at 
Poughkeepsie, where the road is carried over elevations 
of about 35 and 30 feet, are the only exceptions, the 
of grade being due to 


| 
| 





slight intermediate changes 
bridges or a raising of the grade at thetime the road 
was built, to reduce the amount of excavation in rock 


the 
heavy special car 
of the vice-presi- 
dent, weighing 
110,000 pounds, is 
coupled on, and 
as the schedule 
time is kept with 
this load, we feel 
justified in inelud- 
ing it in this dis- 
cussion of maxi- 
mum perform- 


ances. The train 
is thus made up 
as follows: 
Pounds, 
Buffet car 94.000 
Day coach... ... 82,000 
we ocseees 97 ,0U0 
Drawing room 
CBP... ccccvces 103,000 
Special car . 110,000 


Total.... 486,000 

The cars are 70 
feet in length over 
all. They are 
carried on six- 
wheeled trucks, 
and have the 
vestibule connec- 
tion, additional 
steadiness being 
secured by a sys- 


EMPIRE STATE EXPRESS AT FULL SPEED. 


miles an hour ; distance run without stop, 142°8 miles ; greatest weight of train, 243 tons. 


cuttings. Although the road is an easy one in re- | tem of hydraulic buffers which hold the cars closely 
spect of grades, it is full of curvature, some of the| together and greatly reduce the sway on curves at high 
curves being decidedly heavy for a fast express service. | Speed. The riding of the cars, we can state from ex- 
The following table gives the degree and approximate | perience, leaves nothing to be desired, even on the 
length of the curves from Spuyten Duyvil (where the sharpest curves and at the maximum speeds. 
road first strikes the Hudson River and is well clear of | The Locomotive.—The trains are hauled by a class 
New York city) to Albany. The curvature in the| of 4-coupled 8-wheeled locomotives of which No. 999, 
city limits is even heavier than that given in the table. | illustrated on our front page, is the best known ex- 
There is a total of 29 miles of curvature of over 1° and | ample. The later locomotives of this class differ chiefly 
| about 39 miles of total curvature. The roadbed is pro-| from 999 in having drivers 64g instead of 7 feet in dia- 
| bably as fine as, and in some respects superior to, any | meter, and slightly less heating surface. The dimen- 
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sions of No. 999 are as follows : Cylinders, 19 by 24 
inches; diameter of drivers, 8644 inches; weight on 
drivers, 84,000 pounds ; total weight, 124,000 pounds ; 
heating surface, 1,930 square feet ; steam pressure, 190 
pounds. Our wood engraving of this engine speaks 
for itself, and shows it to be of extremely handsome 
and impressive appearance. There are no features in 
which it departs materially from the lines of a typical 
American 8-wheeler, and it would be difficult to find a 
class of engines that better represents the standard ex- 
press locomotive practice of the present day in this 
country. The engines are good steamers and economi- 
cal coal burners. Our English friends will be surprised 
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At the time when the runs of which the Great West- 
ern engineers have furnished us with the data were 
made, the line was being relaid with heavier rail. A 
part of it consisted of 68 and 71 pound rail of the in- 
verted U or * bridge” pattern, laid on 7 X 14 inch longi- 
tudinal timbers, but most of the road had been relaid 
with 9%5-pound double-headed rail of the standard 
English pattern. These rails are 32 feet long, and with 
13 ties to the length, a heavy cast iron chair being 
interposed between the rail and the tie. 

Considerable merit is derived from the facet that 
time was made by this train in spite of the frequent 
slow-ups which had to be made on account of this re- 








© eeccoccecees 46,116 pounds, 


55,216 


Composite car, weight 


e * 55,406 
52,360 
. 54,768 
45,802 
44,800 


£5,696 


“ 


“ 





Third class car, 


Total.... . 400,344 


The cars are narrower, shorter (50 to 55 feet), and not 


so lofty as those of the American type. In their gen 
eral arrangements they might be called modified 


American cars, and they embody several characterist i 
features of each type. Many of them contain a corri 
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to learn that careful tests by Mr. Buchanan, the master 
mechanic, show that the coal consumption when haul- 
ing the Empire State Express is 38°3 pounds per mile 
fur No. 999 and 33°47 pounds for the 871 class with 
smaller drivers. 

THE CORNISH ExprREss.—The Great Western Rail- 
way, over which the first section of the Cornish Express 
makes its phenomenal run, is one of the oldest and 
best administered lines in England. It is also, unfor- 
tunately, one of the least known to American tourists, 
although the excellent service of the Hamburg-Ameri- 
ean lines, in connection with which a system of superb 
ocean express trains is being run on the arrival of the 


boats, is doing much to introduce Americans to the 
lovely southern and western counties of England, 


through which the lines of the Great Western Rail- 
way are laid. 

The line was located and built by I. K. Brunel, who 
is better known as the constructor of that leviathan 
steamship the ‘‘ Great Eastern.” Brunel was an engi- 
neer of large ideas, as he showed in the Great Western 
Railway. The road was built literally regardless of 
expense. Hills were tunneled, valleys crossed by mas- 
sive embankments or costly viaducts of masonry, and 
nothing was spared to make the line as nearly as possi- 
ble both level and straight, for American engineers had 
not then taught the world that loco- 





“ Taking an 
1897), 


laying. Chief Engineer Inglis writes us : 
average week in the month referred to (July, 
when actual time was kept, the following were the slow- 
ups : 


At mile 36 = slow to 15 miles ar hour. 
“ 533 “ 2% 
“ 54 15 a 
8634 10 “ 
= & 30 “ 
* 106 a as 
“ 118 10 ” 
154 15 - 
156 15 
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The detentions, of course, necessitate some very fast 
running to maintain the average of 53°36 miles per 
hour for the whole 194 miles. 

An analysis of the booked time of the train shows 
that unlike the Empire State Express, the fastest run- 
ning was made in the first stages of the journey. The 
first 36 miles to Reading were run at a speed of 61°71 
miles an hour, and the rest of the climb to the summit 
at Swindon, a distance of 41°27 miles, at the speed of 

59°61 miles an hour. From Swindon to Bristol, 42 
miles, strange to say, the speed falls to 46°38 miles an 
honr. The next 44 miles, between Bristol and Taunton, 
were booked for 54°07 miles an hour; and the run of 30 
miles over the Whiteball summit, where the single- 





motives can climb hills and travel at 
speed around curves of comparatively 
small radius. Brunel also adopted a 
gage of 7 feet, and it was only a few 
years ago that this was abandoned for 
the standard gage of 4 feet 844 inches. 

The Track.—In spite of the effort of 
the first builders to avoid heavy grades, 
it will be seen from the diagram show- 
ing the profile of the line that the 


road is by no means an easy one. In 
the first 77 miles from London to 


Swindon the road climbs on a fairly 
even grade of about 4 feet to the mile 
to an elevation of 339 feet above the 
sea. It then falls on gradients of from 
4 feet to 50 feet to the mile to Bristol. 
From Bristol there is a climb for 5 
miles at the rate of 12 feet to the mile, 
and after running down on the other 
side of the summit, there follow 35 
miles of level grade to Taunton, at the 
foot of what is known as the White- 
ball ineline. Here the train commences 
the hardest 10 miles of the whole 194, 





climbing to an elevation of 392 feet 
above sea level over grades of 30, 583, INTERIOR 
and 66 feet to the mile. From the 


summit to Exeter, a distance of 18 
miles, the road falls about 300 feet over undulating 
grades. 

The curvature of the road, especially when compared 
with that of the New York Central, is light. Although 
there are some curves of from 8° to 9°, they are few and 
of short length, as will be seen from the following table: 


Curve of Total length. 
PF OF ccccce Srecevenceceesoeesese eeeere sescece coccce 1,716 feet. 
Pn ssesces eeccescesccocecocces eecccccccccccccoces 528 “ 

4 00 F. .ncccccesscrcccccccccces S0ees ccc cent. cosesesooee 40. “* 
8° to 4°... : - 
g° to $°.. “ 
1° to 2°, - 





There are curves of ee than 1°, the total length of 


which we are unable to give. 





OF DINING CAR ON THE GREAT WESTERN RAILWAY, 


driver engine had to haul a 200-ton train over a total 
elevation of about 350 feet, was made at an average 
speed of 50 miles an hour. This last performance 
after a continuous run of 164 miles is exceedingly mere- 
torious, and shows what a remarkably efficient ma- 
chine the modern locomotive has grown to be. 

The Train.—The Cornish Relief, as the first see- 
tion of the Cornish Express is called, is run just ahead 
of the regular train, and its length and weight vary 
according to the demands of the traffic. During July 
of last year the train frequently consisted of seven or 
eight cars. The heaviest train ever hauled by a single 
engine consisted of eight cars of the 2-truck 8-wheeled 
type, whose weight was as follows: 


THE NEW YORK CENTRAL AND THE GREAT WESTERN RAILWAYS. 


dor leading from one end of the car to the other down 
one side of the car, the compartments opening onto the 
corridor in the same way as do the drawing rooms on 
a Pullman car. They are provided with lavatorie: 
and many of the best features of our own system. As 
illustrating the growth of American ideas among the 
English roads, we illustrate the interior of a dining or 
buffet car on the Great Western Railway. Except for 
its lower roof and narrower width, it might be mis- 
taken for a buffet car on one of our own roads. 

The Locomotive.—Like No. 999 of the New York 
Central, the English engine ‘‘ Worcester ” is an excel 
lent representative of up-to-date practice in that coun 
try. It embodies the distinctive features of inside 
connected cylinders (the latter being located side by 
side within the frames and beneath the smoke box) 
and a single pair of driving wheels. The cylinders are 
19 inches diameter by 24 inches stroke and the drivers 
are 7 feet 8 inches in diameter. The weight on the 
trucks is 39,872 pounds,on the drivers 39,984 pounds and 
on the trailing wheels 664 pounds, the total weight 
of the engine being 1( 0 pounds. The boiler carries 
the copper fire box which is usual in English practice ; 
the total heating surface is 1,467 square feet and the 
working pressure is 160 pounds to the square inch. 
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The coal consumption worked out at 29 pounds per 
mile for the whole trip. 

The acceleration which has lately 
taken place in the speed of the Great 
Western trains is largely due to the 
competition between the transatlantic 
steamship lines which ply to Plymouth 
and Southampton. 

Plymouth is the westernmost port 
in England which affords access and 
accommodation at all times and tides 
to the largest ocean liners. By calling 
at Plymouth the Hamburg-American 
line is able to save five or six hours 
over the route via Southampton, and 
the ocean inail trains which were put 
on by the Great Western Railway to 
rush the mails and passengers von 
to London form one feature of a new 
schedule of exceptionally fast trains of 
which the Cornish Express is the most 


notable. 

In conclusion the reader will natu- 
rally institute comparisons between 
these two fine locomotive perform- 
ances, and place the palm where in 
his own mind it belongs. The New 
York Central train is considerably 


heavier, the road is more full of eur- 


ENGLAND. vature and the train is handicapped 
at the outset by having to run at 
greatly reduced speed for the first 10 miles. On the 


other hand the Great Western run is one-third longer, 
and the hills which have to be climbed add greatly 
to the difficulty of maintaining a high average speed. 
In speed the Empire State Express is a shade the 
faster. 


_— 
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THE German government has recently opened a new 
observatory at Heidelberg, situated on the Kénigstuhl, 
a high hill overlooking the town. The new observa- 
tory belongs to the state, and has no connection with 
the university, although opportunities will be afforded 
to students and investigators to carry on special studies 
and researches. 
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| His name appears among the founders of the Amer-| inscriptions written in hieroglyphic or hieratic signs. 


15 
PROF. JAMES HALL. 
BY CUYLER REYNOLDS |} ican Association of Geologists and Naturalists. A year 

Few men of this country were better or more widely | ago he returned from a trip to St. Petersburg, where he 
known abroad than the late Prof. James Hall, one of | met the leading scientists of the world, and he returned 
\merica’s most prominent seientists and the State| much invigorated, 
veologist of New York since 1837, whose funeral took - — or 
place on Monday August 15. at Albany Death re- MM. Amelineau’s Story of His Find at Abydos, 
ilted from cerebral apoplexy, on Sunday afternoon, | im Egypt. 

\ugust 7, at Echo Hill, in the White Mountains, near| M. E. Amélineau, the French Egyptologist who an- 
Bethlehem, N. H vbere he was enjoying a rest, and | nounced recently the discovery of the tomb of Osiris 
the funeral was delayed that his daughter might ar-| at Abydos, in Egypt, has sent to the Journal Egyp- 
rive from San Franeiseo, So active was his mind, | tien the following account of his find : 
althoug vas 87 vears old, that during the last ten ** Everybody who has had a little education, or has 
vears he was able to write 250 papers on scientific sub-| read a little, knows, or at least has heard of, the 
jects which are regarded as valuable acquisitions to| legend of Osiris. The benevolent god, benignant and 
knowledge relating to geology His experience was | charming, to whom is generally attributed the pro- 


called upon by statesmen almost continually when 
eeking to develop certain resources of the State and the 
count His name will stand for a long time as that 
of a scientific worker who has contributed an unusual 
share of data ou subjeets in which the world shares an 
interest Wherever there are scien‘ists on the face of 
the globe the name of Prof. Hall is familiar, and not 
long ago a list of the honors and decorations bestowed 
upon him was printed, not to his liking, but whieh 
showed that over seventy times had various nations 
recognized his worth by awarding him special recogni 
tion. At one time he was a close associate of Louis 
\vassiz, and they labored together in 1850 

Prof. Hall was born in Hingham, Mass., September 


12, ISL1, and was graduated with the class of 


gress of civilization in the Nile Valley, who taught his 
contemporaries how to cultivate the earth, to enjoy 
the rural pleasures, to charm their leisures and to for- 
get their fatigues with the help of simple and touch- 
ing songs, has been considered up to the present time 
more as a creation of the imagination than as a real, 
mortal being. The part which in the succession of 


| Large numbers of pieces mentioned the name of Osiris 
and were due to the priests, while a smaller number of 
| pieces bore the name of Amou-Ra. A few of these 
}inseriptions mention the house of Osiris. Among 
Egyptians a term generally used to designate tombs 
was ‘eternal houses.’ These discoveries impressed me 
so strongly that as far back as December 2, I recorded 
| in the diary which I keep of my excavations the belief 
that I was going to eome across Osiris’s tomb. If my 
| discoveries had only related to a general worship, | 
| would not have found the double (Ka) name of King 
| Menes among the débris ; I would not have found that 
| the worship of the dead buried under the hill had 
lasted until the end of the Egyptian empire. In spite 
| of all these proofs I lacked yet the details given in the 
Egyptian texts. 

| “The tomb was in shape a large rectangle, and on 
| the four sides of it were series of tombs which would 
| number about 200. Moreover, the necropolis, known 
jin the country under the name of Om-el-Gaab-el- 
Gharby, contained the sepulchers of persons of very 
high rank, among them kings, the steles of which I 





eenturies the religious traditions of humanity made! discovered two years ago. So this first point was 
him play some ten thousand years ago, was not caleu-| settled. On January 1 appeared this fortunate stair- 
lated to increase the belief in his reality. But here-| case mentioned by the texts. The next day I discov- 
after it will be difficult to doubt that Osiris, Isis, his|}ered a unique monument. It was a granite monolith 
sister-wife, and Horus, their son, lived in reality, and|in the shape of a bed decorated with the head and 


played at least partially the parts with which legends 
aud traditions have eredited thei, 


legs of alion. On this bed was lying a mummy bear- 


ling what is known as the white crown, holding in his 


: hands, which came out of the case, a flagellum 





i832 at what is now the Rensselaer Polytechnic 
lustitute at Troy, N. \ He remained there 
intil 1836 as assistant professor of chemistry 
and natural science, at which date he was 
tuacde professor of geology When the geolo- 
rical survey of the State was organized in 1836, 
ie received the appointment of assistant geolo- 
gist of the second district, and the following 
year he was made State geologist. In 1838 he 
commenced the annual reports, which can stil 
be procured and are valued highly. Recently 
the policy of the State rendered it difficult to 
obtain money to print the reports, and the 
work has been heid back to an incomprehen- 
sible extent Volumes, with their drawings, 
which have caused much labor in careful pre- 
paration, are awaiting funds to allow them to 
be issued, so that the value of the research can 
become a benetit to scientists throughout the 
world ’ 
He was of portly build, of medium height, 
and with the appearance of a rugged constita- 
tion. His flowing gray beard made him a 
character always remembered after being once 
seen, and his disposition was the kindliest. 
Many an impetuous inquisitor bas been treated 
with rare consideration at his hands, and all 
who have known him will remember how will- 
ing he ever was to aid those who were bent 
upon scientific research. To him it seemed 
that they were of his own kind and deserv- 
ing of all the assistance he could give, and 
he was abundantly able, to continue others 
in the field in which he was so fond of labor- 
ing 

Prof. Hall was the president of the American 
Association for the Advancement of Science, 








and a pastoral cane. Near the head were t vo 
hawks, and two more were at the feet. The 
dead was designated by the inseription : * Osiris 
the Good being.’ The hawks were labeled, 
‘Horus, avenger of his father,’ and the god- 
dess Isis is also designated by her name. 

“This monument is 1°70 meters in length and 
about a meter in width and height. The tomb 
itself has the shape of a dwelling, with a court 
yard in front. It contained fourteen rooms, 
and the staircase five rooms to the north, five 
to the south, and four to the east. The west 
ern face was open. The two extremities, south 
and north, were closed by a wall on the east 
side. Thetomb was about 13 meters in length, 
12 meters in width, and 4g meter in depth. 
There were evidences of fire in it. I found at 
the bottom of the rooms indisputable proof 
of the work of spoliators. This fact of the 
tomb having been destroyed by fire has ren- 
dered sterile a great part of my labor. This is 
to .be lamented, and the case is hopeless, for 
what is lost is lost forever. 

“It is not without a deep emotion on my 
part that this holy sepulcher of Egypt was 
brought to light by ny workmen, who did not 
even suspect the importance of the discovery. 
The emotion I felt at the thought that I was 
touching soil sacred for thousands of genera- 
tions was rendered more intense when I consid- 
ered that my discovery came just in time to 
prove that what have been called my theo- 
ries, ny theses, were not pure, unsupported 
theories and sensational theses, but unques- 
tionably realities proved by facts. Such are 
in a nutshell the main points of my discov- 
eries.” 








It was at a meeting of this society that he 
made the famous address on the formation ot 
mountains by sedimentation, an idea which 
later developed into the accepted theory of mountain 
formation 

His life work was paleontological study, and he found 
spare time in which to complete a revision of the Pale- 
ozoie brachiopedia of North America. This took his field 
bevond the State, and he explored the region westward 
to the Rocky Mountains in order to secure a perfect 
work on the Paleozoic fauna of New York. These re- 
searches have ever since served as a basis of all sub 
sequent knowledge of the geology of the Mississippi 
Basin Although offered the office of director of the 
geological survey of Canada, with a promise of sueceed 


ing the director-in-chief, he declined, but contributed 
an elaborate monograph on the ‘* Graphtolites of the 
Quebee Group.” Prof. Hall, while continuing to hold 


his position in this State, also served as State geologist 


PROF. JAMES HALL. 


“The Egyptian texts speak very often of Osiris’s 
tomb, which is designated under the name of ‘ staircase 
of the great god.’ They add that the high officials 








The Journal Egyptien, in printing M. Amé- 
lineau’s letter, makes these comments : 

“We give the facts such as they are stated by 
M. Amélineau. We must remember that Mariette spent 
much time and money at Abydos in his researches for 
the tomb of Osiris. The discovery of M. Amélineau, 
astonishing as it may appear, isa possibility and in 


that lived a short time after that epoch desired greatly | 
to be buried near Osiris, who had preceded them in life | accordance with the records of all the ancient authors 


and in death. I discovered on the first of January of | and the belief of most Egyptologists, unless this tomb 
this year this famous stairease, and the next day 1 | is proved after more complete investigations of the 
struck a monument which cannot leave any doubt as|epigraphic documents exhumed to be a sanctuary 


to the destination of the tomb which my excavations | erected at a later date to Osiris. If it is the tomb of 





for Lowa in 1855, and of Wisconsin in 1857. From hii | 
| 


‘atne the paleontological portions of Fremont’s explor 


| 
ng expedition which was published by the government 


in IN45. Fora time, from 1866 until a few years ago, 
was director of the State Museum. Union College! 

1 1842 conferred the degree of A.M., Hamilton in 1863 | 
ive him the degree of LL.D., and MeGill followed 
iis in 1884. In 1884 he won the $1,000 quinquennial 


vrand prize of the Boston Society of Natural History 
He promoted the International Congress of Geologists 
in 1876, and was one of its vice-presidents in 1878 at 


Paris, as well asin Bologna in 1881, and in Berlin in 
1885. He was elected one of fifty foreign members of 
the Geological Society of London in 1848, and in 1858 
was awarded the Wollaston medal. He was elected a 





correspondent of the Academy of Sciences in Paris. 


brought to light. 

** Two years ago I had already begun a very import- 
ant work, if we consider only the number of cubic 
meters of sand removed, and my diggings on one side 
had stopped at a point three or four meters froma 
large tomb. During my previous excavation I had 
found a great number of traces of Osiris worship, but 
they could be explained by the general devotion that 


| people of Abydos as well as other parts of Egypt had 


for the god of the dead, who was also called sometimes 
*the Universal Lord,’ because men are all submitted 
to death’s law. During the whole of last year my 
time was devoted to works which I did not expect 
would last so long, and it was only this year that I was 
able to resume what was left uncompleted. 

“ The hill under which was hidden Osiris’s tomb is 
about 180 meters in length by 160 meters in width, 
and is here and there seven or eight meters high. It 
was composed of millions upon millions of small jars 
and earthen vases, also some large ones mixed up with 
sand and few rare pieces of stone. From the first days 
of the excavations, in December last, pieces of pottery 
of all shapes, entire or broken, were found, bearing 


Osiris, it must be still more archaic than the tomb of 
Negadah discovered last year by Mr. J. A. Morgan, 
and also much older in style than all the tombs ex- 
plored so far by Mr. Amélineau himself at Abydos. On 
these points more details are needed.” 
—_—_—_——— Po a _ 
Vapor of Metals, 

Dr. W. J. Russell finds that certain metals, at ordin- 
ary temperatures, appear to give off vapor which 
affects a sensitive photographic plate. This vapor 
ean be carried along by acurrent of air, and even after 
passing through thin sheets of gelatin, celluloid, ete., 
is able to produce clear pictures of the surface of the 
metal from which it came. Nickel is very active in 
this respect, cobalt only very slightly so, copper and 
iron are practically inactive.—Chemical News. 

———— >< ot — 

THE bottom of the Pacific, between Hawaii and 
California, is said to be so level that a railroad eould 
be laid for 500 miles without grading anywhere. This 
fact was discovered by the United States surveying 
vessel engaged in making soundings with a view of 





laying a cable. 
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THE “EDUCATED FLY.” 

When the curtain rises a large wirror, in a gilt frame, 
is seen resting against an easel. The magician takes 
the mirror in its frame from the easel and rests it on 
the floor, showing both sides to the audience. He also 
rewoves the glass from the frame, rests the glass against 
the easel while he exhibits the frame to the audience. 





The frame has a solid wooden back. The mirror is 
about four and a half feet wide and three feet high, 
and after it has been inspected the magician replaces 
it in the frame. He now takes apiece of soap and 
marks the glass off into twenty-eight even squares, 
which he numbers from one to twenty-six and letters 
from A to Z; one of the remaining squares is zero and 
the other is left, as the prestidigitator says, for a start- 
ing point. He now takes a large fly from the table 
and places it on a little shelf which projects from the | 








THE BOARD FACING THE AUDIENCE. 


empty square. He then asks that a letter or ponmayed 
be called. As soon as this is done, the fly is seen to 
travel across the mirror and stop at the desired square. 
This is repeated time and time again, the Sy every time | 
returning to the starting point. 

The reason for having the mirror separate from its 
frame, and exhibiting it separately, is this: It will be 
remembered that the mirror is rested against the easel 
as the frame is shown, and that this frame has a 
wooden back. In addition to the wooden back it has 
a cloth back which is firmly fastened to the frame, 
and then comes the wooden back. This back is 
hinged to the frame at the bottom. Now, when the 
frame is placed on the easel and the mirror rested on 
the floor, the space behind the easel from the floor up 
is concealed by the mirror, and this gives an oppor- 
tunity for a boy to get through a trap in the floor and 
pull down the back of the frame to make a shelf on 
which he sits. Of course, the cloth back is still in the 
frame, so the boy cannot beseen. The mirror is taken 
up and replaced in the frame, then it is marked off into 
squares as already mentioned. The black cloth is pre- 
viously marked off into squares which exactly dupli- 
cate those which have been made on the face of 
the mirror. The fly is made of cork, with an iron 
core which is set flat against the glass. The boy be- 
hind the mirror is provided with a strong electro- 
magnet attached to a wire running down the leg of the 
easel and under the stage to where it is connected to a 
powerful battery. He brings up the magnet and 
several feet of wire with him while the mirror is resting 
on the stage. When the boy hears the numbers called 
he applies his magnet to the corner where the fly is 
resting on the little shelf, and the magnetic attraction 
working through the glass draws it successively over 
the squares until it comes to the desired spot, which 
the boy can see on his chart, and of course the proper 
letter or figure is indicated where the fly stops. 

The Communicability of Animal Disease to Man, 

The fact that many diseases are, under certain cir- 
cumstances, communicable from animals to man has 
now been for some time firmly established. Recent 
researches have tended further to elucidate the mat- 
ter, although more conclusive evidence than has as yet 
been furnished will be required before the premises 
of some of the investigators will be accepted as finally 
solving all the doubtful points. The claim advanced 
by Koch of having established the unity of the tuber- 
ele bacillus in all animals has not met with universal 
eredence. Other prominent scientific men hold views 
at variance with this contention. It has, however, 
been clearly shown that, given favoring conditions, the 
flesh of tuberculous cattle is contagious, and that 
the flesh of tuberculous swine is generally infective, 
owing to the greater susceptibility of the hog to gen- 
eral tuberculosis. But, putting on~one side the pro- 
bable danger resulting to man from the consumption 
of flesh infected with the tubercle bacilli, or from 
drinking the milk of a tuberculous cow, there still re- 











main other bacterial diseases as well as various par- 


asitic complaints which can be communicated by 
animals to the human belng. With the exception of 
trichinosis and hydatid disease, the majority of these 
parasitic troubles are not especially dangerous to 
human life; nevertheless, they are one and all de- 
cidedly prejudicial to health, and it is in a high de- 
gree desirable that effective means should be taken to 
prevent their spread. The bureau of animal industry 
of the United States Department of Agriculture has 
just issued a bulletin on the inspection of meat for 
animal parasites, compiled by Ch. Wardell Stiles, 
Ph.D., in which the whole subject is treated exhaust- 
ively from both a theoretical and practical stand- 
point. The author states that ‘this report is primarily 
intended for the use of meat inspectors, as it is im- 
portant that they should be well informed in regard 
to facts relating to the flukes and tapeworms which 
they are likely to find in the abattoirs and slaugh- 
ter houses. A knowledge of these worms will en- 
able inspectors to prevent the spread of their tape- 
worm stage among human beings by condemning 
the infested meat or subjecting it to processes 
which will render it harmless. The more import 
ant parasites in respect to diseases in man are 
those of beef measles, pork measles, and hydatids. 
Hydatid disease is at present comparatively rare 
in this country, and now is the time to attack it. 
By proper precautions at the abattoirs and slaugh- 
ter houses, this dangerous parasite can be totally 
eradicated from the country. If these precautions 
are not carried out, it will only be a question of 
time when this country will take its place with 
Germany and Australia in regard to the number 
of lives sacrificed to a disease which has not yet 
gained much ground with us and can now be easily 
controlled.” The preventive measures recom- 
mended by Dr. Stiles have already been referred 
to in a number of The Medical Record of a late 
date. The paragraphs, however, in connection 
with the disposition of condemned meats are 
worthy of notice. Three methods in particular are 
proposed : (1) Utilization as a fertilizer ; (2) render- 
ing the meats harmless by cold storage, cooking, or 
preserving, and then placing them on the market ; (3) 


| selling the meats under declaration of their character. 


Of these methods, the first, and the most radical one, 
will commend itself to the judgment of those inter- 
ested in the health of the people at large. It has the 
advantage of being an absolutely safe method for the 
disposition of condemned meat, as there is no parasitic 
disease known which will withstand the degree of 
heat used at the large abattoirs in the preparation of 
fertilizers. In the other two methods the elements of 
chance enter too largely ; probably cold storage, if pro- 
longed for a sufficient length of time, will effectively 
answer the purpose; but, on the other hand, if not 
properly carried out, and particularly with the 
disease known as pork measles, the parasites of 
which live for a month or more, there will al- 
ways be the possibility of spreading infection. 
These remarks apply with equal foree to cook- 
ing and salting as a means of destroying cer- 
tain parasites. As to selling infected meats 
under declaration, although the custom prevails 
in certain parts of Europe, it is contrary to all 
the laws of health, and should never be allowed 
to gain a foothold in this country. In all cases 
when meat is condemned by an expert inspector 
as infected with the parasites of trichinosis or 
hydatids, it should be subjected to the fertilizer 
process, and when this method is not available, 
should be consumed by fire. If taese diseases 
are to be stamped out, half-and-half measures 
will not suffice ; they must be eradicated root 
and branch. Doubtless the few will suffer in 
pocket, but it will be for the lasting good of 
the many.—Medical Record. 
—_— rt Oo 
Farm Telephony in Michigan, 

Michigan farmers are taking kindly to the 
telephone, and it is probably but a matter ofa 
few years when the telephone will be as com- 
mon in the country as it is in the cities now, 
says The Electrical World. In Allegan County the 
farmers have an exchange of their own, and they 
maintain it by annual assessments. The line runs 
from Holland, through Saugatuck, Ganges, Douglass, 
and Fennville to South Haven, and it is used chiefly 
during the fruit season to facilitate the handling of ber- 
ries and peaches. About one hundred and thirty farm- 
ers and fruit growers built the line and maintain it, 
and the annual assessment upon each is about $10. 

Every township in Oceana County has telephone 
connections with Hart, the county seat, and this sys- 
tem is essentially a farmers’ exchange, and is owned 
and maintained chiefly by the farmers and fruit grow- 
ers. The Oceana County system, as also the Allegan 
County fruit growers’ line, is being connected with a 
State exchange, and now the peach season is fairly 
open the farmers in both sections will be in easy talk- 
ing range of the commission and railroad men here and 
the steamboat men at the lake ports. 

Gratiot County has another farmers’ exchange which, 











with Ithaca as the center, has connections with every 
township and many farmers. The system gives free 
service throughout the county to its subscribers and 
will soon be connected with the outer world. It is a 
great advantage to the farmers in marketing their pro- 
ducts. 

Farmers living near the cities are having the tele 
phone wires extended out to them, though the move 
ment is still in its infancy. The Citizens’ Exchange in 
Grand Rapids has about a dozen farmers on its list, 
and that it has not a hundred or more is due to the 
rush of construction work in the city since the ex 
change was established. The first country telephone 
was to a farmer about a mile west of town. With 
direct connection with town, he could sell his stuff in 
advance, arrange for his deliveries, and easily keep his 
finger on market conditions. It gave hima big bulge 
upon the other farmers, and it did not take his neigh- 
bors long to find it out. The line now runs out about 
five miles, and all the substantial farmers along the 
line have hitched on. The farmers north and north- 
east of the city are clamoring for connection, and in 
another year they will probably be accommodated 
The lettuce growers just south of the city all have 
connections, but they are so close to the city they are 
hardly called farmers. 

ee em —s—s— 
The Current Supplement, 

The current SUPPLEMENT, No, 1183, has a number 
of articles of more than usual interest. ‘* Prince Bis- 
marck’s Career” is accompanied by an engraving of 
the splendid portrait of the great Chancellor by Fritz 
Werner. **The Armed Strength of Europe” is ac- 
companied by full tables giving the number of officers 
and men in the active army, reserves, ete. ; the tables 
also give the grand war total and the totals of the 
peace establishment. This information is often de- 
sired by our readers. ‘‘ Some Interesting Rowing Ex 
periments” describes the production of diagrams 
made with the aid of a special indicator to show the 
motion of the oar during the stroke, ete. The article 
is profusely illustrated with diagrams. ‘*‘ The Pro 
tection of Steam-Heated Surfaces” is a paper by ©. L. 
Norton. ‘Statistics of the Railroads of the United 
States for the Year Ending June 30, 1897,” gives the 
official figures of the railroad business of the United 
States for the past year, treating of mileage, equip 
ment, capitalization, public service, earnings and ex- 
penses and railway accidents. The ‘* Sardine Fishery” 
isa popular article showing how the little fish are 
cooked and canned. ‘*‘Gentil’s Mission to the Tehad” 
describes a trip into the heart of Africa. *‘* The Expan 


sion of Porcelain Body and Glaze” is an article deal- 
ing with some very interesting experiments in which 
physical principles are involved for the measurement 
of the coefficients of expansion. 


The observation de 





THE MYSTERY EXPLAINED. 


pends upon the production of Newton's rings. ‘ The 
Cultivation of the Grape-Vine” is a profusely illustrated 
article showing how this work is done abroad. ** Glacial 
Geology in America,” by Herman A. Fairchild, is an 
address before the Boston meeting of the American 
Association for the Advancement of Science. 
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RECENTLY PATENTED INVENTIONS. WINDING-MACHINE.—Emmett J. SATTERWHITE, | made in separable pieces and adapted to fit into de- Wusiness and PWersonal. 
Falls City, Neb. This invention provides a machine for | pressions in the trays. The pieces consist of a nose- 
Bicycle Appliances, winding-wire on a core to form electromagnets, and its | piece, mouthpiece, chin-and-cheekpiece, eyepiece, head- | ———— oer a — 
BICYCLE-SUPPOT CHARLES L. RAYMOND, JR., | object is to wind accurately the desired amount of wire | piece, and bodypiece. By removing, for example, the oy 2 for Fagan oe this ron ed a Dollar a 
' t i j 7 ’ . . ert : t t t © 
vew I rer ide « light and durable | on a core of the desired length. The winding machine | mouthpiece of a portrait of Napoleon III. and inserting oe Son ee ners Senna Snare Sete ey Come 
fran r i ‘ ot Advertisements must be received at publication office 
teeaatelts is furnished with a traveling carrier A double nut isin its stead the mouthpiece of Bismarck's portrait, the as eariy as Thursday morning to appear in the follow- 
} ‘ nent | p ym the carrier and is adapted to engage alternately , player will form a character study. In a like manner, by ing week's issue. ‘ 
nN ng lege, Means | two revoluble screw-rods to move the carrier forward and | interchanging the various pieces of several portraits, | _ cna — = 
! ‘ the . ‘| 7 . * upper end | backward, With the nut, a lever is operatively connected character studies can be formed which often afford con- Marine Lron Works. Chics 
Phis hanger has | ond arranged to swing about an axis extending trans- | siderable amusement. : . 
~ ne of r t man > “U. 8.” Metal Polish. Indianapolis. Samples free. 
versely of the screw-rods, Stops are adapted to engage BILLIARD-CUE TIP.—Frank Youne and Harry 
» : A r end Of &| the lever and to move it alternately in opposite direc- | Beypy, Santa Ana, Cal. The purpose of this inven- Gasoline Braging Forge, Turner Brass Works, Chicago. 
! eper the : t arr roment - is y a ss 
: ; ss nthe) tions, By this arrangement the wire is wound on tion is to provide a tip for billiard-cues which may be Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
sancber he wr, ‘The hanger l® | the core and is properly placed in position by the travel- | easily removed, repaired, and placed in position without 
ur h. i . . > os Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,0. 
ing carrier the use of any adhesive substance, The invention con- | ; 
BICY<¢ KA RIN¢ ves BB. Weertaver, SWITCH AND SWITCH-OPERATING MECHAN sists principally of a bolt carrying the tip and fitted into| Schwaab Stamp & Seal Co., Milwaukee. Send for cat’ 
, ISM.—James P. One and Georce H. Fven, Pittsburg, | 4 bead for the base of the tip to reston, The head 8) FERRACUTE Machine Co., Bridgeton, N. J. Full 
‘ th ; : ure} Pa. The purpose of this invention is to provide a prac- | PFOY ided with a threaded shank screwing into a ferrule | jine of Presses, Dies an¢ other Sheet Metal Machinery 
. I . ‘ N : , . ‘ on the cut 
, ‘ , : 2 hel eee eee & means to enable a . . ! : : earn : | Improved Bicycle Machinery ot every description. 
aa ’ vane haft j motorman to switch his car from a main line with- AUTOMATIC FLUE-OPENING DEVICE. Wit | The Garvin Machine Co., Spring and Varick Sts., N. Y 
. “| out materially checking the speed of his car. An-/| L1am Kane, Philadelphia, Pa. Much difficulty is often 
‘ ‘ ‘ r usual in . | The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
other object of the invention is so to arrange the switch experienced by firemen in ascertaining the location of a} ,_ “ 
0 r flank } rank. lof] : pre . ' buildit Gecetee eal chitin ann Cid | Engine is built by the De La Vergne Kefrigerating Ma- 
that 1 ” vertical over stead of lateral! s : a bi ng building oke and stes F able | " . 
r j | . wit! hat it may be vertically moved inetea laterally, a weg . , irt , a « « t chine Company. Foct of East 138th Street, New York. 
usual The switch comprises a tongue, a track section, to fill the entire room in which the fire has started to 
t “ “= ‘ ith . ‘ Tv q 21eEe “S y mor > le 
e were snd electrical means for moving the tongue and track- such an extent as to make it impossible to discern The best book for electricians and beginners in elec- 
| } } ) lao } | S “ER > » Science.” ~ op 1s. 
: : ve | ection vertically. One section is moved downwardly as whence the flames are breaking forth. In order to over- | ‘™!tY 's Experimental Science by Ge M. Hopkins. 
nef f each th —o ‘ By mail, #&. Munn & Co., publishers, M1 Broadway, N. Y. 
the other section is moved upwardly. With the ectrie come the difficulty, this inventor provides buildings with 
© ESS © -- ireuit, controlling devices are connected, operated a series of ventilating flues having openings leading into| §%#* Send for new and complete catalogue of Scientific 
' } ms ’ -” o . enn . i » * » 
: . from the car lo a swinging frame a switch trolley- the several rooms of the building The openings are | and other Books for sale by Munn & Co., 41 Broadway 
- ‘ } nh i I ‘ ‘ ie ork ~~ "a ) 
vire is connected and is normally not ip engagement normally closed by lids held in place by mechanism | New York. Free on application. 
; ; \ with the main trolley-wire Means are carried by the ulapted to release them when a predetermined tempera- is — 
‘ y fla - " 
-" : = «witch-operating mechanism for swinging the frame | ture exists within the room. In case of fire, the smoke 
Sea | and its wire into connection with the main wire, will be drawn away in the room in which the fire has | 
‘ — started, thus considerably lightening the task of the 
‘ r l thus iniehit BALING-PRESS.—ScuM™MeERFiIeELD M. Perrin, Co- Sremes 
emen, 
he f jor f lumbia. 8. ¢ This improved baling-press is continuous 
in operation and arranged to discharge a completed bak CAR-TRANSOM.—Gustar A. AKERLIND and JOHN 
} ro. TH. ” a ‘ntion is an i » — 
“Mechanical Devices, sutomatically. ‘The press has an elongated frame formed lr. Carron, Chicago, i rhi javention is an improve 
MACHINE FOR MAKING SKEWERS, PINS, ET« f a bottom portion with sides standing thereon and with =™e€Pt Ip car-transoms Ibe transom is constructed so that HINTS TO CORRESPONDENTS. 
(Groner A. Enstan, Det oO, This tion pro. | 4 top covering a portion of the frame to form a packing- = aeth asceng hey: aa potones gtion nig Names and Address must accompany al! letters 
“ \ skewere é box. This packing-box diminishes in size toward ite | bearing surfaces for the floor-beams, sockets for the or no attention will be paid thereto. This is for ou 
lischarge end. The remainder of the frame is open at taft-beams, and also side bearings and a center plate, information and not for publication. 
season . : cy and in) ;  -« |which will at the same time increase the effective | &eferemces to former articles or answers should 
q t na compar short time The ma. | it# top to form a receiving and packing-chamber A , : ly ij give date of paper and pose or number of question 
' ' I " . , | plunger is movable back and forth through the packing depth of the be -_ and consequently its strength, and Enquiries not answered in reasonable time should 
nd f ying-chamber Anti-friction rollers are | PeTmit the use of aw rought-iron or steel tension mein- be repeated ; correspondents will bear in mind that 
v awe the ; rete. Hcg Pico ber passing over the floor-beams some answers require not a little research, and, 
inks em | held between the sides of the frame and guide the rear shee » y : though we endeavor to reply to all either by letter 
’ ’ vith eans by h y ure | portion of the plunger-rod by means of straps attached COMBINED POCKET ASPERSORIUM AND IN- or in this department. each must take his turn. _ 
h ‘ fed. Ax i sane f f - op. | to the rod. A lever is fulerumed on the frame. To the CENSE-HOLDER,—Avewin Szapé, Terre Haute, Ind, wuzere po ne ~ een ar a 
“ . , ‘0 s mhe q RRC 
wank is i . 4 » hav partia lever, two cam-armes are attached, which straddie the This aspersory comprises a receptacle constructed in de- houses manufacturing or carrying the same 
" \ r © as it | Plunger-rod, and pass respectively between the members tachable sections. One of the sections is provided with Special Writte rmation on matters of 
ae oeiig sa ' . : the | of the pairs of anti-friction rollers rhe decreasing area | apertures. The receptacle is provided with some ab- ee = & nll — interest cannot be 
: . . . expected withot “muneration. 
“ ' > . k The blank. after | Of the packing box causes the material to be partially sorbent material adapted to be saturated with water. | Selentific American Supplements referred 
ha , ’ 4 pi kewer, ia | Compressed lhe plunger further compresses the mate- The handle is slidably held in a sleeve screwed to the to may be had at the office. Pree 10 cents each. 
} ‘ - * I skewe 2 = . “refe a i “ce 
, , pitetaie f wie rial and from the bales in the box receives sufficient re- | incense-holder. In operation, the aspersory is drawn Books referred to promptly supplied on receipt of 
i by the pin i | y , , ; F : = : ca price i Ns 
Wi CH joux H. ATKINson. Winnebe _— sistance properly to compress the material from the mr oy cover re rye permitting | wamerals sent tor examination should be distinctly 
! purpose of n is to provide a wrench PNEUMATIC DREDGER.—Tnomas R. Jones, Sac- | Me Water contained In the aspersory to be forced out marked or labeled 
' - _ “ : ; 4 hott | ramento, Cal, Connected with a suitable sfpport is a through the apertures. By removing the sleeve from the — ~~ 
Sam eet ; nut, On | dredging-bucket, a pneumatic conveyer, connecting the | ™0uth of the incense-holder, the incenee may be poured) (7479) HL. S, writes: Please give in- 
. , . out in desired quantities, | : ear : 
the head of t hich et # the nut, is loosely | Support and bucket, digging devices mounted on the - i | formation on polishing abalone shells. A. Clean the sur- 
f ia lever carryi pawls extending in oppo- | bucket, and means for operating these devices by com- BENCH-STOP.—Harvey E. SHawver, Harvey, Ill. | gace with hydrochloric acid until the outer skin is re- 
‘ | t the head are adapted | pressed air introd iced in the bucket from the support To provide a device which shall securely hold the work | moved. Wash in warm water; dry in sawdust and polish 
t " screw | is in place while being ope rated on with a plane or other | with chamois skin. If the ehell is destitute of natural 
' ' \ = provided tool, this inventor has devised a bench-stop provided | jyster, rub with tripoli powder and turpentine applied 
ym pris ea A clamp is held Miscellaneous Inventions, with a guide-plate having a vertical guideway, adog mova- | with a chamois skin. Finally finish with olive oil 
P . OR 78> : : FE PARATUS.—Da- ble in the guideway, and a clamping-plate the central P . 
n the yoke “ l 1 U-shaped portion PORTABLE FIRE-ESCAPE Al "480 . - ey alin di 
ulay © «t ihe ra t " . the head of | Ym W. Leacn and Oscar Turner, Truckee, Cal. This portien of which has a bend engaging a shoulder of the (7480) J. Q. W. writes: Besides a damp 
. invention belongs to a class of fire-escapes that are | guide-plate, while the free edge of the clamping-plate is course and a concre te baa¢ under the stone foundation, 
Al I I RAI | mounted upon a vehicle for ready transportation. The adjacent to the edge of the dog. Means are also pro- will you kindly explain what other steps can be taken tu 
"PARAT Mm RAISING SEW i - P ~merve § . § . in ~ality re » 
a : S Ke . \l SAMUEL | | ontior possesses many novel devices, among which | vided for pressing the other edge of the clamping. plate preserve a bouse from dampness in a locality where the 
I ’ ~ ' r to this inve 5 F . v . °c ¥ . - > 
ea . iy be mentioned various means for permitting a quick | toward the shoulder to cause the free edge to clamp the | land is low and marshy ? In the section named nearly 
‘ flix 9 | } wip formi he swerw cellar i an P . ave vi » 
snd easy uncoiling of a helically-coiled trackway, consti- | dog. every cellar is damp ana many have waterin. In the 
u f a press pipe t nd of which is 7 , - a » the wate “aks P » i . 
, ‘ : tuting an important feature of the invention. Practical THREAD-GUIDE Peter M. Lippy, Waterville. case of some the watt r leak through the bric ks and 
en ne ; i . Ger dips = le ts we . trickles down the inside of the foundation. What pre- 
athe means are aiso provided for rendering the flexible track- | Me. This guide is provided with a slot through which Pn ' k : like thi Will 
] ra - < r *y “9 . aks oo y “9 . re . y 
' , f hip, | Way rigid at any point of its extension and elevation, | the thread is adapted to ran in its course from the bob- ss ee SS Sa ae eee . — 
: Ae — aliens san i : . f - . , . | Kindly tell me what is meant by adamp course ? How is 
: . . thereby adapting the trackway for use as a safe bridge | bin to the spool. A supporting finger is mounted in : 2 - * 
we . I + tor fushing-tank , : P , it constructed ¥ Is asphalt ever used in brick or stone 
} . whereon a carmay be moved to carry passengers from a | front of the slot and over it the thread passes. The 
\ ' . . ing cyl ' foundations to prevent dampness? In what manner is 
» : . tad burning building. A tubular flexible conduit is also pro- | ginger is mounted to turn axially and extends at an | 1? Wisk i 1 id 
' n the preseur ‘ is arranged, and a = . . : »asphe d? W you an U H sacders 
t t vided throngh which persons may slide from the upper | acute angle to the direction of the slot. With the use of the asphalt usec ish you and your many readers woulc 
, warns ey: ae © or alr-pipe is connected, : ;, , liscuss this matter in which many persons are interested 
, . 4 : portions of a burning buiiding to the ground. Convenient | the guide-finger the thread is continuously in motion ~ : x 
: viens elof the top edge of the | ° ~ , * | I think now of one house built on a hill where the soil is 


und trustworthy means have been devised 








for elevating rojling backward and forward, up and down the incline, 


k, tl ! sa niector, so that the ‘lavey. The cells t t “arance i rfectly 4 
a oetlie ; lines of hose along with the trackway to enable the | guiding the thread without injury. chgey. The otte & + opens & pay Cy 
' \ correspond- flames in a burning building to be readily extinguished ‘ | and free from damp, yet in one room on the first floor 
lames g building to eadily tinguis _ . om : : = 

unt of " pi By this means SCAFFOLD- BRACKET. — Lovuts 8. Mititer, New (the pantry) eatables have been known to get mouldy, 
\ ty ith s vat sed for flush VEHICLE RUNNING-GEAR.-James F. Hennes- | York city. The purpose of this invention is to provide | what is the cause of this and what the preventive ? 
i sy. Winona. Minn, One of the main features of this | a bracket that shall be light yet strong and rigid, od A. Where land is low and marshy, cellar drainage be- 
FIRE-ALARM Himar Tersiine, Copenhagen, | invention consists in reinforcing the hounds by wood- | that shall be easily transportable. The bracket has an comes a difficult matter, unless sewer drainage at a lower 
D irk. This f tla s constructed to reduce to a | en bars fitted to the vertical and horizontal members, The | arm with a hooked inner end, and notches near its outer | jeye] than the cellar floor can be obtained. Where such 
! e ila f ing false alarms, and is| pars extend rearwardly sufficiently to pass acrogs the | end. A brace is provided, having a tooth at its lower drainage is possible, a tile drain outside close to the wall 
character 1 by en u alarm sounding in the | axle, The hounds are thus not only strengthened at end designed to be driven into the sheathing-board. A | and below the cellar floor. on all sides in detached houses, 
‘ icit und b echanism moving in uni- | their forward ends, but their appearance is enhanced and | tooth at the upper end of the brace engages a notch of | jg the only safeguard. The ordinary ground dampness 
son Ww nechanic . vhereby an electrical | the connection between the sand-board, or bolster and | the arm, Cheek-plates on the brace engage against the can then be prevented by a Portland cement fioor. Where 
Atos stant alarm. The ap-| axle is strengthened. By securing the strengthening bars | sides of the arm The arm is designed to pass through no drainage can be obtained, an asphalt covering on the 
paratus is nied it casing from which projects a| to the hounds, the attachment of the draw-bolt of the | a loop on the brace. The notches in the arm are pro-} outside of the wall will keep the water from penetrating 
crank-arm. By means of the crank-arm an alarm gear- | hounds 1s also materially strengthened, and the head of | vided so as to adjust the bracket to varying widths of | the wall; the entire surface from sill to base should be 
ng may be opera to sound an alarm An electric | the bolt and the put at the opposite end are brought | studding. covered. Cellar walls already built should be ditched on 
circuit-closing mechanism is pr led which is operated | outside of the hounds, thus permitting ready access, COUPLING.—Wituiam N. Lone, Salem, Ore. In | the outside to their base, when the asphalting can be pro- 
! i motor, the tor tk r l y the crank- . s CO ing are combined ¢ on 8 cock: s P ie -_ . —_ . — P 
- t MEANS FOR FASTENING INSULATOR-PINS TO this « a : ined a ema top-cock and an | perly done, Another way much in practice is to build a 

i wovetT mit 4 nism af or TT . ( om nt "hz ra a " » j i ick » j s . . Th . ~e lly q 
t CROSS-ARMS.—Lornow MiTcHELL, Augusta, Ga. To L.-fittir - The coupling is pecially adapted for use in thin brick wall on the inside, close to the cellar wall, 
* a stop-pawl er erating ge i sienthe ol "> connecting the pipes I@iding from a boiler to the water- | with brick dipped in hot asphalt, closing with an asphalt 

- 2 a : provide a pin that can be conveniently placed in position nail lof oe bling . la Wh i le j | k 

i ' [ if m if 2 ‘ “ 0 BULOVE ange, ens £ a separ©re ’ “ 4 g : é “4 P ace t “u y 
| t und that cannot be readily withdrawn is the ebject of rear r col a or range, enabling B aeparation to | floor. nM = new wa ° are made in wet places, a heavy 
i a «lis . “ il may | : be effected. between the water-back or coil and the | asphalt outside course is the usual practice. The com- 

. P , this invention rhe pin is provided with an annular r | . " . . 
perated after pparatus has properly sted boiler without drawing off the water from the latter, In | mercial asphalt is used, melted in an iron kettle, carried 


groove in ite shank, triangular in cross-sect 


n open ring of a spring material adapter 


POOL-SHAKPENING DEVICI 





ion and with . . s 
1 to | . order to effect this, the coupling is made in two mem- } to the required place and brushed over the wall witha 
© be con- 


. x : nod of chun ia . bers capabl f turning one in the othe cey is | heavy brush, several coats. ‘or a ceme > " 

z i, | i harpening | tained within the groove. The ring offers little resist. | P&T ‘ “ e 0 ~A oo A key is “ avy “oy ee vate. For a cement floor, the sur. 
ne tos » le rev > om —_ ‘ to turn it th members, S | face s J j “ > asphalt “li: ic 
: , ua, *- | ance to the entrance of the pin. So closely, however, is —— gles ' , os : > and by + means act poy "7 ry when the usphal applied ; which 

; : ; ot vication can be established or c , ay be by sh, as 2 Wi - 
is left rough. | the shank bound to the cross-arm that much force wi) | Communication « established or cut off between | may be by rush, as «with the walls. Houses or 
' r : nthe the members parts of houses having no cellar should have a cement 
be required to remove the pin ~ 
! a is ished course laid on the ground under the floor and so ar- 
# ~ ! \ «t for a hon PROCESS OF DEPHOSPHORIZING STEEL OR} Besien ranged that storm water cannot wetit. Brick houses or 
} signs. ‘ 

t sists of a rotatively. | OTHER METALS.—Joun Gorpon, Rio Janeiro, Bra- — parts of houses that are plastered upon their walls are 

1» *h " ? , , oTEN a 
r f 3 1 hori This inventor has observed that in rock-forming PRINTER'S QUOIN.—Witt1aM H. O'Brten, Akron, subject to dampness either by condensation of the moist 
tool operated upon by | magmas, slags, and the Ike, the phosphorus present | © This quoin consists of a base member, side mem- | air of the house upon their cold walls or by the capillary 

} “~ ¢ ™ 7 ¥ 7 y ¥ oY The side . . 

wee seeks, by preference over other substances, the metais of T™ Connecte d by a cross-bar and an apex. The sides, | attraction of moisture from the ground upward. Cases 


the cerium group and their oxide, formir 


ORGAN ACTION Jjoun Hl. Opens, New York city i 


rpose of this inve n is to obtain a more posi 
' . P a . a ‘ that in the manufacture of steel by the 
paces per perating . 
" > Ie ' nt . ated fr the teide of th process that, while most of the phosphorus 
t 1 f " aay bines with the lime, some still remains in the molten 
‘ meliN oun ‘ 
! , sired end. the inventor | ™¢%! and that it is possible to remove a fu 





oa eading from the | OY "sing metals of the ceriam group or t 
other compounds, The high temperature o 


| xenotime, and similar phosphates, He has also 


conneeting-bar, base, and apex combined, form two tri-| of this kind have shown that walls will draw moisture 


enough to loosen the paper on the walls at a distance of 
three feet above the ground. A most prevalent and errone- 
ous habit with house builders in the country and with 
detached houses in villages and cities is to squat them 
rther amount STORAGE AND DISPLAY CASE. — ALruonss | on the ground, when there is plenty of room to make 
heir salts or| WALTER, New York city. This design in its entirety | them dry and healthy by having the si!l at least three 
f a Bessemer | represents a series of pockets within the case, the pock- | feet from the ground, with an embankment all around 


w monazite, ° 
found angular spaces. A longitudinal rib is formed at the 


inner face of the side and base members of the quoin. 
Upon the onter face of the sides and apex members, 
teeth appear. 


basic or lime 


present com- 





llaphragm. and a sleeve es - . Se re a = | converter, the inventor declares, is sufficient to decom- | ets being closed upon two opposing sides and partially | at Jeast two feet more; bank to slope so as to shed the 

» ions herefor. The sleeve has a latera) | P°™* all compounds of the class mentioned and produce | open on the other two opposing sides, water away, 
erture for air, open to the branch passage. A screw the dephosphorinntion of the metal Notr.- Copies of any of these patents will be furn- (7481) 8. C. B. asks: If a north pole at- 
orks in the end of the sleeve and is arranged to vary GAME-APPARATUS Baron Frrepricn von | ished by Munn & Co. for 10 cents each, Please send | tracts a south pole or vice versa, why does not a com- 
urea Of the lateral aperture, thus enabling a very sen- | Hotzmausen, Graz, Austria-Hungary. The apparatus ' the name of the patentee, title of the invention, and date pass needle lie with its north end to the south of the 
tive action to be produced of this inventor comprises a series of trays, and portraits of this paper. earth ? A. Certainly it does. The magnetism in the 
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end of a maguetic needle which is toward the south, 
when at rest, is of the same kind as that of the north 
pole of the earth. But when we speak of the north pole 
of a maguetic needle, we do not refer at all to the kind 
of magnetism which it contains. We call that pole the 
north pole which points to the north and which con- 


seqa-nily directs a traveler on his way. If any one 
chooses, he may use the south pole of the needle just 
is easil:; as the north to steer by. There is no law to 


The Chinese do it 


(7482) W. A. G. writes: In your num- 
ber of May 28 you gave a description of the ** Vizeaya™ 
of the Spanish fleet, and on page 3451 note the following: 
“ They stand high out of the water, they have abundance 
of berthing space between decks, and they are credited 
with a coal supply of 1,200 tons, or enough to carry them 
for 10,000 miles at a 10 knot speed.” Am I imposing too 
much on you to ask whether this statement is correct, as 
during the course of a conversation here a statement was 
made that the “ Vizcaya” could not cross the Atlantic 
from Spain to Havana and have two days’ coaling left in 
her bunkers. Based on your statement, it was asserted 
that she had coal capacity enongh to cross from Spain to 
Cuba and back. position to prove that 
the boat could not have two days’ steaming of coal left 
in her bunkers, I would be pleased to know whether you 
can give me the correct information, I understand that 
a United States naval officer is the authority for the 
statement that no coal left to talk of 
on her arrival here from Europe, I believe Mr. Charles 
Cramp, of Charles Cramp & Son, Philadelphia, in & 


prevent 


As I am in the 


there would be 
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hewspaper interview also substantiated this 
This, however, I cannot get confirmed. A. There is no 
point regarding war ships about which there is so much 
uncertainty as their coal capacity and steaming radius. 
The * Vizcaya ™ is officially rated as carrying 1.200 tons of 
coal, At an economical cruising speed, this should carry 
her from Spain to Cuba and back without recoaling, sup- 
posing that her bottom is clean, and boilers in 
good condition, that the coal is of good quality and the 
understand and that the 
auxiliary engines do not eat too heavily into the supply. 
In one of these particulars the Spanish 
ships were faulty. As a rule the official steaming radius 
of warships may be reduced one-third. They rarely ac- 
complish in practice what they do on trial. 

(7483) H. W. 8S. writes: I would be 
much obliged if you would answer these questions: 1. 
Is it possible to put the Fletcher breech mechanism and 
mount on the 13-inch rifles now in use, without very much 


engines 


firemen economical coaling, 


almost every 


expense and trouble? A. Replying to your questions of 
August 1: The Fletcher mechanism is already in use on 
the 13-inch naval guns. 2, How long would it take to 


make 13-inch Brown wire wound guns for the navy ? 
Would the recoil of four of these be too great for our 
battleships designed to carry the 13-inch gun now in use ? 
A. The 10-inch Brown wire gun is more powerful than the 
present 13-inch navy gun. With proper plant one could 
be madi months. The recoil would not 
hurt the ship. 3. What is the cost of a book or annual 
giving a list of the best modern ships and fairly good de- 
scriptions of the chief types in the leading navies of the 
world, and where can this list be obtained ? Does the 
“ Naval Annual,” which was mentioned by The Engineer 
in its reply to the Screntiric AMERICAN’s article on our 
use of S. F. guns? A. We supply Brassey's * Naval 
Annual,” Cost $5. 


(7484) W. P. asks: Please let me know 
the name of the acid and how it is prepared that is 
used in detecting positive or negative poles in any source 
of electricity battery up to 50 volts, also what 
number platinum wire should be I want 
something that can be sealed and carried in the pocket. 
A. A solution of potassium iodide in glycerine will serve 
ix a polarity indicator. The of wire leading into 
the solution is not of any importance. A simple polarity 
indicator may made by dissolving some potassium 
iodide in water; add a little starch, and boil. Into this 
dip blotting paper or any other paper which will absorb 
the liquid. When dry, cut the paper into small strips 
4% inch by 1 inch. For use and apply 


within twelve 


from 


used as leads, 


size 


be 


moisten a piece 


the ends of the wires to it a short distance apart. The 
pole which is positive will discolor the paper. Ferro- 
cyanide of potash may be used in the same way. So also 


may phenol phthalein, With these no starch need be 


used. 





NEW BOOKS, ETC. 
DAS WASSERWESEN DER NIEDERLAND- 


ISCHEN PROVINZ ZEELAND. By 
Friedrich Miller Berlin: Wilhelm 


Ernst u. Sohn. 1898. Royal octavo. 
Pp. xxvi, 612. 121 engravings and 10 
maps. Paper $9.50. 

The province of Zecland, in Holland, perhaps more than 
any other stretch of Goast along the North Sea, owes its 
preservation largely tothe dikes and bulwarks built by 
the sturdy citizens of Holland. The incessant vigilance 
and labor which were naturally the outcome of this con- 
stant struggle led to a close of Holland's 
waters. In order to prove how important this study is, 
Herr Miiller has written a most comprehensive work 
upon researches in the archives of the 
country and geological, hydrographic, 
historical, and economical investigations, Of the three 
divisions of the work, the first treats of the formation of 
the land and the geological development of the water- 
ways. In thisconnection it is of particular interest to 
follow by means of the accompanying atlas the constant 
changes i the land and the straggies of the stanch Dutch- 
men against the In the 
vision of the work we find an excellent account of dike 
building and a description of particular portions of the 
sea Coast with their bulwarks and protective structures. 
The third and most extensive division is devoted to legal 
and economic considerations, and deals primarily with 
the laws which have been passed to defend Holland from 
her implacable enemy, the sea. As a conclusion to his 
work the author has given a most complete bibliography 
of the works that he has consulted. The book will no 
doubt be welcomed not only by engineers, but by many 
a student of history, for in the historical portions of his 
work the author has incorporated matter which cannot 
be found in any other book. 
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Air separator, G. 8. Emerick.. 609,537 
Ak See Burglar alarm 
All f iron and titanium and producing it, A. J. 
si oF 466 

All f titanium, manufacturing, A. J. Rossi... (094 
Amal nator, N. P. Nelson ay 
Animal trap, automatic self setting, J. J. Shel 

ton.. . : . O90 5681 
Ankle brace, J.W.& J. HU. Frerich 609538 
Autographic register, 0. C. meeves CHI 405 
Automatic locking switch, W. H. Jackson. (0 4365 
Axle lubricator, H. J ay (425 
Back pedaling brake, Beekman.. 1 
Bag holder, M . Pe rkins Ha SS80 
Bandage. Surger & La — O08 497 

ring, antifriction, . C. Baker.. 
R ing, ball, L. ae 
Bearing, ball, A. G. Hitencock 
Bearing, ball, C. Smith. 
Bearing, roller, M. C. P. Thierry.. 
Bed slat stay, M. Richardson.. 
Beer or ale pipe cleaner*M. Teehar 
Beer pump air — r, H. Beute isr vacher 
Bicycle, R. P. Ambler ee 
Bicycle, M. T. Campbe il 
Bicycle, C. R. Harris 
Bicycle, W. J. Tanner. 
Bicycie brake, EK. W. Hanes 
Bicycle brake, W. Wolls hlaeger OO 647 | 
Bicyele ck thing pre tector < M. Handover, GOO 508 
Bicycle iring, chainless, Slusser. LL re | 
Bicycle gearing, multiple, ut: . Dibble. 
Bicycle saddle, G. Glove 
Bicycle safety device, G Be ekman 
Bicycle supporting attachment, A. I. Fenner 
Bicycle wheel, G. Hayes..... 
Bit brace, F. M. ik 9 
Block and tackle, C. 8. Kershaw 
Boat launching oh ice, A. Cappellini 
Boiler cleaner, Andrews & Johnson Hun, 400 
Boiler furnace, E. Docteur seccecece HOODS 
Bootjack, Youngberg & Nord...... 2 609,605 
Boot or shoe work trimming machine, B. F. 


Mayo. . HOo519 
Boring mac hine. % “‘dowe l hole, J. Ye SOT 
Bottle nipple, nursing, Coulbourn t 7 eankf< rd 
Bottle, non-refillable, H. G. Dodds 
Bottle, non-refillable, G. Giordano 
Bottle, non-refillable, 8. 8. Whitaker 
Box blanks, mac hine for ste p mitering and print- 
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ing, *. Rosback ° 

Brace. Ankle brace. Bit brace. 

Brake. See Back pedaling brake. Bicycle brake. 
Car brake. Fluid pressure automatic brake. 


Brake beam, F. B. Agliar. 
Brake shoe operating mechanism, 
Bread raiser, A. Hough... 

Brick cleaning machine, 8. L. 


M. Q. Rutan 





Howard.. 


Broom, H. Durham 609,665 
Broom, combination whisk, A. F. Midde wugh | et al 
(reissue) . 11,688 
Building construction, W. H. & F. A. Winslow... 609.487 
Surgiar alarm, Fowler & Green............... 609, T3E 
Burglar alarm, D. L. Wartzenluft 609,040 


Burner. See Hydroe: arbon incandescent burner. 
Oil burner. 
Burner, L. T. WilCOX.... 0.2.0. ceceeeeeeeeeeeeeeees 
Button, cuff, H. E. . es os . os 
Buttonhole cutter 
Caisson, movable, | 
an opener, M. F. 
‘an opener and ice 
an opening nozzle, 
ap and girder A 
‘ar brake and fender, O. 
‘ar coupling draught rigging, 
ar draught appliance, railway, 

‘ar move Ht. Hardy 
ar sanding device, street, 





Connett, Jr.. 
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hair seat fabrics, ete., art of and apparatus for 
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. Morris..... acovecetecssecesene 609.452 
Chart ts an Greenleaf & Barker. . 609,069 
Chiorates and bleaching liquor, apparatus for 
making, W. R. Clarke enegunees 609 008 
Churn, H. Ys Coffey . HAP 
Chute, ec J. 8. Chew GON 658 
Cigarett ot ke e, T. Gilliland HOO. 741 
Clamp. See ¢ arvings clamp. Pipe clamp. 
Clasp. See RK lasp. 
Cleaner. See or ale pipe cleaner. Boiler 
cleaner. 
‘lip. See Tentering machine clip. 
lothes line prop, P. MeClafferty.................. 
lutch mechanism, friction, A. L. Skinner 
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KR. Wilson.. Se es 
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Cooking utensil, odorless, W. 8. Truex . GUY ASO | 
Cooking vessel, A Bercktold.... 00: 

Crt, SOUTY, Es. BOVERI ccccccccie covcscescccccess 
Copying press, A. A. Aikin 
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| Corset, C. D. Sapio. . os 
Coupling. See Hose ‘coupling. Thill : Son pEe 
Coupling, F. R. Emmitt ocuns 
CO ik Betas soc csnccesecesvoquecsesssecs - 60,64 | 
Crank fastening A. He arson 609 435 
Cream separator, J. e i hncteoteanenntanion< 609,461 
Crib, folding, R. a eer 609. 
Crib, folding, R. I wae hanan . 609 496 
Crossover, , Lt. ney. ‘vates & “She pard.... 609 6a 
Crusher. See Rock ome ore crusher. 

Cultivating nag soil stirring device, C. W. Davis 609,611 
Cultivator, C. Davis Ceescocccecagsse 609,609 
Cultivator on soil stirring implement, Cc. W. 

Davis.. «« «one 609,610 
Cultivator fertilizer attachment, W. Eggert, Jr.. 609,502 


Cutoff and strainer for cisterns, automatic, A. A. 
SMA \ wehasetcccas taneous 609,439 
See Buttonhole ¢ ev 
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organs. J. Doty.. 6600) eeshshssheninn . 609,614 
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Valve movement, 


Screws a specialty 
‘ngineer or pilot 
i No dangerous N 
Gasoline used. N« 


able vibration 


;_& : 
§ for 1807 Catalogue. 





Power. We over th 


to 60 ft. Launches 








or Horse 
re 


WEBSTER 2% actua) horse power 


GAS ENGINE 


t for cash. 
lan. Built 
ote of 100 
price Box- 


r shipment, weight 80 pounds 


Also Hori- 
e power. 
‘atalogue 
CHICAGO | 
wk City 





from bow’ 
Rol 
Twin 





1, 2,3 


7,12, 4and Wh. p. No licensed 


required. 


Speed and safety guaranteed. 


aphtha or 
» disagree- 


SP Send 10 cents in stamps 


hiarine Vapor Engine Co., ft. Jersey Av., Jersey City, N. J. 


WITTE GASOLINE OR GAS ENGINES 


are Safe, Reliable, Dura- 
able and Simple. Sold on 
their merits and sent on 
trial if desired 

Write for Catalogue 8S. A. 
WITTE IRON WORKS CO. 

1207 Walnut St., 

Kansas City, Mo. 





> 





Prints your own cards, 


newspaper, $18 everyens 
printed rules sent 





BABBITT METALS.—SILX IMPO 


formulas. SC(ENTIFIC AMERICAN SUPPLEMENT 11 


Price 0 cents For sale by Munn & Co. anc 
dealers. Send for 1807 catalogue. 


GASOLINE ENGIN 


AS 


On , d 


& 


210124 P WE FURNISH ( ASTIN P 
AND WORKING DRAWINGS cinctana 








~ $5 Printing | Press 


labels, ete 


Larger press for circulars or small 


ne ones by 


‘ 
yp KELSEY ‘& COM ANY, 
ory 4, MERIDEN, CONNECTICUT 


RTANT 





3. 
1 all news. 


E 


GS 
=o BUILO YOUR 


3 
om Buy Castin 
OWN ENGINES 


mz 
z™ 
FRrOW US 


Tr 





AUTOMATIC MICROTOME. 


An instrument 
ten-thousandth 
matically by the 


lever. In use 
the world. Manu 


211So0. 1 1th St., 
Repairing. 





for cutting 


minute sections down tothe 


of an inch. 


Cuts clean, quick and auto- 


touch of a 
throughout 
factured by 


JOSEPH ZENTMAYER, 


Phila., Pa. 


Fabric. See Knitted fabric 


BM, BESWEG, Go BGO ec cc ccccccccccscccecoccescecs 609,57 


Faucet, filtering, W. Zoller 

Feed reservoir, automatic, A. P. Chapin 

Feed water regulator for steam boilers, auto- 

matic, P. O. Hipp. 
ar 











Feede k. H. J. Bolinski 

Fence me . Davis 
Fence machine, wire, C. F. Newkirk 
Fence post, W. M. Myers 

Fence spacer, wire, ¢ 2» Sheldon 

Fertilizer distributer H. Kromm.. t 
Fesioon apparatus, J. A. Groebli oo | 
Fiber vesse 1, A. Stark j 


Fifth wheel, C. Nielson 

Filter, J. A. Chandler 

Fire extinguisher, 8. Joseph . 

Fire extir cuishing systems, dry pipe valve for, 

Stec 

f partition, E. R Leonard 

Flour mill roller feeding device, J. W Yeager 

Flue cutter, P. Dixon 

Flue scrapers or cleaners, motor for, E. FE. Parks 

Fluid pressure automatic brake, G. Westing 
house 

Flui d pressure motor, P. N. Pederson... 609,125, 

Folding or collap sible tab a A. B. Shultz 

Fruit picker, D. Lioyd 

Fruit press, J. R. McKee ; 

Fuel, means for utilizing, C. T. Hennig 

Furnace. See Boiler furnace 

Gage. See Watch crystal gage. 





Garment hanger, J. 5 eaton 609,743 
Gas burner he eg and illuming ating attac hment, 
H. A. B 609,656 
| Gas gener: ating apparatus, acetylene, J. T. & T. 
C. Hays . 609.673 
Gas generator, acetylene, L. K. Bohm OU AM 


Gas, process of and composition for eect L. 
~ 1. urris 
“iucer, P. Englis 
o As Shee ducer, J.G Tenderness 











a 
608,705 


GN, ty 


| 
9,440 | 
we, 429 | 





609,582 





Gate a og Farm gate. Self closing gate. 
Gate A.W - n eccccee . . 609,617 
Gate, 8. J. Kie ceccccece 609,680 | 
Gate, P Peterson 609,700 
Generator. See Gas generator. Steam genera- 
tor 
Gin brush, E. Y. Reese 600 464 
Glassware, manufacture of, b.c¢ Ripley GO, 704 
Glue pieces, disintegrating machine for, C. F 
Wurmbach 


Gold and ore separator, W. Gray 
Grader and scraper, C. Karraker 

Grain binder knot tying device, C. 8. Sharp. 
Gun, box magazine lever, T. C. Johnson 
Gun, magazine, M. C. Lisle 





Gun, mag 
Hammer, tack or nail G. E. Haszinger 
fp aundie. See Coffee or tea pot handle 





razine bolt, T. B. Wilson 600.000, 6 


andle bar and luggage carrier, A. Mayerson.. 609,690 | 


tt unger. See Garment hanger Meat hanger. 

He ae ss suspending and releasing apparatus, J. 
wate 

i aiaial disk (. 8S. Sharp 

llarrow, reversible disk, C. T. Settle 

Iiat, R. Lieux 

Heat exchanger for fluids, P. 8. Hyslo 

Steam heater. Water heate Tr 

Heel trimming machine, B. F. Mayo 

Hinge, adjustable jamb, L. M. Curry.... 

Hinge, spring, J. Keene 

Hlitching device, horse, 8. 8. Joy 

Hoe sling, A. J. Carley 








Hoisting and conveying machines, carriage 
t 


mechanism for, H. Fuller 

Hoisting apparatus, spout, H. F. Kuss. 

Horse detacher, A. & A. Baatz.. 

Horseshoe, non-slipping. B. P. M. Lang 

Horseshoe pad, J. Sheehan.. 

Hose coupling, C. A. Wood. 

Hydrocarbon incandescent burner, Biddle & 
Frost 

Igniting device, A. J. Sterne 

Incandescent lighting, manufacture of fluid for 
impregnating fibers for, G. B. Puchmuller 

Indicator. See Railway time indicator 


Ironing tabie, 8. C. Martin 609,688 
Jack. See Boot jack 

Knitted fabric, striped, R. W. Scott. 09,707 
Knitted garment blank, D. McGenniss 609,694 


Knitting machine bur holder attachment, H. V. 
H. Smith 

Knitting mac nine epeeeee Ss. Woodward 

Lamp, J. J. Mase 


Lamp bulbs, device for attaching or detaching 
“a 


electric, C. G. Edwards 
Lamp chimney holder, A. C. Althouse 
and roller, F. Schonhoff 
antern, K. M. Rosenbluth 
A. Turnbull 
“a ener. wp hine for covering rolls with, J. 8. 


ae ather, ‘machine for scarf jointing, W. Kaul- 
hausen 

Lifter. See Coal hod lifter. Coat lifter. 

Liquid elevating wheel, B. 8. Birdsall 

loading apparatus, J. Carrothers 

I 

I 


wek, EB. Fackner 


comotives, apparatus for signaling on, Cheet- 
f 


ham & Bostock 
om for weaving tufted fabrics, E. Tymeson.. 
Lubricator. See Axle lubricator 
Lubricator, J. F. Lewis 
Mail bag crane bag holder, J. W. Eardly 
Make ready press, F. W. Baum 
Match holder, W. Bernard 
Meat hanger, L. Couch 
Mill. See Stamp mill. Windmill. 
Mine trap door, J. O’Brien 
Mould chill, FE. Peipers 
Mop wringer, J. L. Sprague 


Motion or power, mechanism for transmitting, 
¢ 


M. Bowden 
Motor. See Fluid pressure motor. Pump operat- 
ing motor. Tide motor. Vehicle motor. Water 
motor 
Mower, hand lawn, C. L. Shonle 
Musical instrument, E. A. Schubert 


Musical stringed instrument tuning device, E. 
eves € 


Wettengel 
Needle, FE. H. Thompson on 
| Nozzle, ad mate able hydraulic, A. B. Kastwood 
Nut lock, Pennington. 
Oil burner vet rt, G. H. Larkin 
Packaging machine H EK. Smyser 
Packing case, J. P. Wendt. 
| Packing, metallic, J. T. N. Angell 
Pad. See Horseshoe pad 
Paper cutting shears, A. H. Morrison. 
Paper feeding machine, E. M. Jillson. 
Perforating paper, etc., machine for, A. Krah 
Photographic developing apparatus, A. 
Cobenz! 
Photographic films, ap paratus for dev eloping, a 
BD. SOMMEBGR. cccccccces ccvcccceccccccsscccoccccce 
Picker. See Fruit picker. 
Pipe. See Tobacco pipe 
Pipe clamp and holder, R. W. Clark................ 
Pipe wrench, D. H. Hollingsworth a 
Pipes, means for coupling small, V. A. ‘Jensen oe 
Planter, Earhart & Miller............0:cescsccveseces 
iter, corn, W. H. Eckman..................+0++ 
A. F. Bergqvist ‘a oe 
, y. A. Wood 
ow wheel box, C. P. Wakefield 
ost. See Fence post 
*owder distributer, C. C. Clawson 609,572 
‘ower generation, motive. C. Guattari ° 
Preserving food, O. De Santa Cruz . 
Press. See Copying press. Fruit press. Make 
ready press 




















. 9437 





Ss. 
609,661 


| in place of salt at your meals makes good tbis deficiency, 








609. 622 





609,677 


| Engine. See Rotary engine. Rotary steam en- we 
18S hase te tnaga dia «« Nation al ube Works Co. 


McKEESPORT, PA., U. S. A. 


| 
ie Largest Makers of All Sizes and Kinds of Special WROUGHT 


MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 


| WORLD; control the Manufacture of Wrought Tubular Goods Made 
ofa High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 


and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
Better than any other Pipe made. 








‘| PEPSALT PEPSALT/ Buy Telephones 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are beth good. 
WESTERN TELEPHONE CONSTRUCTION co. 
250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 

exclusively in the United States. 


HOLDS HOSE 


» with a vise-like gmp, and never 
4 tears the fabric. Lift che little 
jever and tbe jaws are released. « 
No elastic band to bind the leg. 
Improved Washburne Pat. 
Fasteners also applied to Cuff 
and Necktie Holders, Suspender 
Buttons, Eyeglass tolders and 
Key Chains. By mail lc. each, 
except Aluminum or Phosphor 
Bronze Key Chains, which are 
%ec. Illus. Booklet for the asking. 
PE PSAL is the best of table salt, into AMERICAN RING CO., Box P. __ Waterbury, Conn, 
— “anu ¢€Very grain of which is incor- 

porated digestive substances natural to the stomach. EDISON PHONOGRAPHS, au All Styles. 

Fill your salt-cellar with PEPSALT and use it in TAINTER GRAPHOPHONES, All Styles. 
place of salt at your meals. If you have indigestion, 

your stomach does not supply the necessary amount of Complete stock of Senegm. and Sut line of supplies, 
the disssiving or digestive juices. PEPSALS then 36 Page llustrated Catalogue, free. 


The Edison son Phonograph Co., 427 Vine St.,Cincinnati,O. 


?Su USE GRINDSTONES ? 


if so, we can suppiy you. Ali sizes 
ated and unmounted, always 
in stock. member, we make a 
specialtyof selecting stones for all spe- 
cial purposes. J Ask for catalogue 


48 Sheriff St., Cleveland, Ohio. 
The CLEVELAND STONE CO. 


PEPSALT CURES AND 2d Floor, Wilshire, Cleveland, 0. 
PREVENTS INDIGESTION | poTaTo BUG DESTROYER °\"i=2 











Indigestion has no terrors for him! 


That salt-shaker is filled with Pepsalt. 
It cures and prevents Indigestion. 9 











as you take with every mouthful of your food a similar 
substance to that which is required and at the right 
time, and your indigestion is a thing of the past. Send 
for sample in sait-shaker bottle and try it. Price 2 
cents, postpaid. 


THE VAUPEL SAMARITAN CO. 
















ET rights for sale. Newly Patented. Address CHRIS, 
iris Gare. TA K NELSON, Paw Paw, Van Buren Co., Mich. 












Composition @ Wire Belt Lacing 

ili sot Cut or Tear the 

Will not Break, 

Wear Loose, nor Draw 
Out of the Belt. 


CATALOGUE AND SAMPLES FREE. 


THE MALIN & CO., Cleveland, Ohio. 


OF ALL KINOS. 
s WE MAKE A SPECIALTY oF 
WASHINGTON, aly & LOUISIANA 
oo CYPRESS T NAB aRser 


RICES 








For 21 Years we have been building the — 


CALDWELL CYPRESS TANKS 


For every purpose. Most Gurehle known, 
7 Handsome Catalos ue 
. E. L L ‘iL co., 


217 Fast Main Street, LOUISVILLE KY. 


PHONOGRAPHS_* ~—_GRAPHOPHONES 


They Sing, Talk, Laugh, Play and Record your owt 
Voice. Ideal machine for home entertainment. 
We manufacture al] style Horns, Carrying Cases, Cabinets, 
Records. Agents and dealers wanted. ¢#~ Send for Catalogues. 
If you own a Talking Mocking, send for free 
booklet, “ How to Make Record 
HAWTHORNE & ‘SHEBLE, 
602, 604, 606 Chestnut Street, 
PHILADELPHIA, PA., - U.S. A. 






























SELF-OPENING and ADJUSTABLE. 

The best die head on the market. Some ad- 
vantages over “others,” viz.: Theyare 
smaller, stronger, more compact, have no 
levers to apemne, cannot be clogged by 
chips, are always reliable, and the prices | 
are right. {#~ Send for descriptive circu- 
lar “S ine Our die heads are furnished | 
: in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 


| 
CreometTric Daitt C Wesrvite, Cr. e eae e 
EUROPEAN AGENTS:} Wilts, nen ame Vion acto Che — American 
Sunlight Gamera. PUBLICATIONS FOR 1898. 


Makes a fine picture. Has 
a good lens and atte Ses 
hi t nd time 
exposures, Uses glass lates The prices of the different publications in the United 
x4. It can be used with States, Canada, and Mexico are as follows: 
tr pod. Two extra holders 
can be carried in the camera. RATES BY MAIL. 
“vice Scientific American (weekly), one year, - = $3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 
50 each. Phote- | yin Spanish and English, - - - - =~ 3.00 


F $3.50. Send Se. for 
sample picture. Sunlight 

+» 629 B’way. N.Y. | Building Edition of the Scientific American 
(monthly), - - - - 7 - - - 2.50 


Bi0. Full catlpments. for 
HE LATEST UP T 
THE L S 0 — SOMnINED RATES 
in the United States, Canada, and Mexico. 









SCREW-CUTTING DIE HEADS | 



























for 
developing and printing furnished for 
graphs colored. Cir. Free. LORD & C 










28 Styles. Prices from $5 to $50. 
Guaranteed. Scientific American and Supplement, - - - 7.00 
t®™ Send 2 cent stamp for Scientific American and Building Edition, - - 5.40 
, Scientifie American, Scientitic American _Suppie- 
"ouneat peare co ment, and Building Edition, - - 9.00 
4 TERMS TO FOREIGN COUNTRIES. 


5 Aqueduct Street 
4 _ The yearly subscription prices of Scientific American 
ROCHESTER, N. Y. publications to foreign countries are as follows: 
U.s Eng!ish 





Money Morey 











Printing machine, stencil, F. D. Belknap. 609,402 
Printing representations of woven fabrics, A. B. 

Sherwood 609,748 
Pump operating S ,otor, J. W. Weddel et al. . OL oS 
Puzzle or toy lock, J . Lynn 


Pyroxylin cc A. | 7 i cccsescanbes . 
Radiator, air heating, ; M. Sprecher........... 
Railway, C. 11. Balliette 

Raiiway, aerial cable, A - — epeonate 
Railway, elevated, J. Brad 

Railway rails, device fc o bandiine, E. Day... 
Railway switch, H. Christenson................0++- 
Railway switch, automatic, J. J. Benes anes 
Railway time indicator, M. Jolly 
Reel. See Warping reel 

Register. See Autoaraphic register. 
Ribbon clasp, BE. Wilsor 

| Riveting, L &teinmuller oe 
| Riveting machine, J. W Thompson... . 
Rock and ore crusher, M. O'Hare. ..........000++++« 
Roller. See Land roller. 

Rotary engine, FE. J. Herchert 
Rotary engine, Hitz & Von Syburg 
Rotary engine, C.J. Sullivan . 
Rotary steam engine, H. H. Freeman. 
Router, A. J. Kniffen 

Safe boltwork, G. L. Damon 


(Continued on page 159) 





















| Air Lift Pumpa agguiany. Old dug wells made deeper. 
17 a’ 


H Gas and 
Frontier @as.ii.. Engines 7 Merz. 
v tier Tand T . 
cylinders. The Frontier Vertical, | Scientific American (weekly), - - - #400 016 5 
Send for catalog. FRONTIER IRON Scientific American Supplement (weekly) 6.00 148 
| WORKS, 6 Chene St., Detroit. Building Edition of the Sc ientitic Amer- 
ican (monthly), - - - 80 Ons 


Mich. ‘any AN Go. Boten 
A ts, 142 Time | 
— = Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and English 3.00 012 4 


* ARTESIAN WELLS ComBinep RATES TO FOREIGN COUNTRIES. 


2 h ved 
Any depth from 1 to 2,000 fest. Wells for the Imoro Scientific American and Supplement, - 88 i1nNn 








zon Domne! La | 
yous. FORD md for references and pa ulars k 
-H. FORD & CO.. 104 Fulton Bee New Yor Scientific American, Scientific American 


ay 40 GASOLINE ENGINES Supplement, and Building Edition, - 11.00 2 5 2 


{2 Proportionate Rates for Six Months. 
The above rates include postage, which w 
WAT ER Mi OTORS 
WATER MoT 5 NEWARK N 
Chain 


ter. Soundings mate for Founda- | Scientific American and Building Edi- 
tion, - : « « neon See 








mit by postal ur express money order, or draft Ay 
MUNN & CO., 361 Broadway, New York. 
BELTING of Various Styles, ELEVATORS, CONVEYORS, 
COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 
G2” Send for late Catalogue “0.” Branches: CHICAGO—NEW YORK. 
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to a better position, a better sal-Z 

ary, by securing a technical ed- 
acation. Our method leads 

ee > ame, 1, ccess. Complete 


ELECTRICAL 
ENGINEERING 


Steam, Mechanica! or Civil 
Engineering; Mathematics; Chem : 
Mechanical or Architectural Drowina ; urveyi 
Piumbing; Architecture ; eae Pattern 
: Prospecting ; Book-Keeping; Shorthand 
es 





Gah eaewane pepper box, combination, E. de Sal- 





oses 609, 468 
Sesh testener. EM cc tsncenses ee +. GDD428 
Scraper, wheeled, W. X. Simpson pebeine eens . 609,598 
Seal, E. J. Brooks enesveeeanssdeecs GE 
Seal, newspaper, L. C CE so aaaiayiep aruile 8.745 
Seal, self-locking A. Melip. .................s0000 609,621 


Seat. See Valise seat. 

Self-closing gate, P. 8. Green......... cose 609,668 | 

Separator. See Air separator. Cream separator | 
Gold and ore sepenetes. 


Sharpener, razor, A. C. Mack.................... 609,516 
Shears. See Paper c utting shears. 

Shoe, O. L. Foster... 609.505 
Shutter bog =! R. N. Martz... GOO44 
Skate, C. Beisel on! i 





Sleigh Ad Cc. J. Sha 
Smoke consuming smpanabne, HM. Quac ‘kenbush ® 8 
SD ONE, Oy Oh Macc cacceseccscccccesees . Y,725 
Spindle. See Vehicle spindle. 

Spindle and bearing, G. O. * capes 
Spring. See Vehicle s 














Se 
= Das = —S Pa. 








| 


Leamn Tr Trade 


JEWELRY and ENGRAVING. 


Address PARSONS’ INSTITUTE, Horological Dept.. 
Bradley Polytechnic Institute, PEORIA, ILL. 


The OMAHA EXPOSITION 
has adopted the 


DENSMORE | 


exclusively as itt OF FICIAL 
Typewriter, and has about 
Thirty in use. 
THE ONLY MAKE WITH BALL BEARING TYPE BARS. 





| Stamp mill, T. W. Capen 


rin 
Spring connecting device, ty. ht ED, ccchecas 
Stacker, pneumatic straw, J. B. McCutcheon... 





Stamp mill feeder, automatic, ‘PW. cece. 609.4% 
Steam generator and superheater, we "Se chinidi 609,651 
Steam heater and cooker, L. C. Gillett. .. 8.740 
Steam superheater, 8S. & 8S. R. C hat wood. eeceee GOD.490 
Steel for castings, treating, C. H. We liman........ 8,750 
Stove, A. Ohnemus ° - oscces Ge 4 


Stove. heating, P. J. Coppens beens ccccnence 
Strainer, milk, J. N. Wright.. 
Stringed instrument head piece, ‘J. Brandt... 
— oo eyelet for same, A. Leblanc. 

ble, J. K. W 





Switch a'see Automatic loc king satéak Railway 


switch. 
| Switch stand, J. G. Sorenson...... ccccrscescoes GD 
| Syringe, vaginal, Z. L. Hayden... 609,432 


| Table. See Chart table, Folding or collapsible 
table. Ironing table. Study table. 

Table and bed, combination, C. E. Lindh.......... 609.7 63 

ae Soe machine, hand, E. F. Grandy.. 
nt, folding, A. D. Lioyd.. ° 

Tenter machine clip, F. 1. Dana.. 

as machine, F. 1. Dana 
ill coupling, A. L. Crandall. 





lr hit coupling, M. Knupp.......... . 9, 

Thill coupling, C. B. Stough..... 477 
Tide motor, 8. P. Tomkins man . 609,637 
Time card receptacle, H. Zuber 609,604 


Tin plates, machine for separating’ packs of, F. 
he, + 609,645 

| Tires com position for e closing _— tures in pneu 
matic, Thurlow & Hignet 

| Topace pipe, Smith & a 

Tobacco pipe. Webb & Johnson.. . 

Traction wheel, Williams & Quicksall..... oo) 609: 1 














Trap. See Animaltrap. Water trap. 
Triphen yimethane derivatives, obtaining, H. R 





Vida 600,599 | 
Trunk tray ope rating i we r. P. H. Smith od 600.563, 
Tubes, drawing, A. C. Wright.......... . 9718 
Tubular joints, YA... for making, C. T. ¢ row | 

den 





Type distributing machine. R. J. Moxie y 3 

Typewriter tabulating mechanism, E. J. Manning Dy 517 

T ‘ypewriting machine, B. C. Stickney 1476 
Tmbrella and cane, combined. 7 , Hugendubel 

Valise seat and lunch vessel, P. > 

Vaeve, FER BR. 200. cevece . 

Vaporizer for hydroc aenon 01 $ 





.W. OH. Phelps 





Vehicle motor, G. W. Le Seccceces . 

Vehicle spindle, R. D. C rite shfieid ine wees e ee 609,501 
Vehicle spring, ‘i sce utinkinwitiiien whdiachennio .. 609,446 
Vehicle whee Fowler. . 609,424 





Velocipede tN P. Pansard . 

Veneer cutting machine, G. E. M. Lewis o 
Veterinary tool, McAnuity & Van den Berghe. 
Voting machine, 8. Ducas ° 
Wagon seat, G. M. Bowen. 
w “oe sleigh, and boat, 





poe alias: 






609,649 
w gon. undertaker's € 0) 
Warping reel, J. E. E 
Washing machine, W. 
Washing machine, J. a Pring. 









They all say it has the EASIEST TOUCH | 
and QUICKEST ACTION. 


| Water trap, J. 
|; Weaving needle, E. Morris 


Free Pamphlet with Praise from U. 8. Government 
and Leading Concerns. 


DENSMORE TYPEWRITER, *s2'ssie" 


SMITH PREMIER* 
~« TYPEWRITER 











Meets every ugpteenest ol a critical 


typewriter-using public. It is the 

Leader in Improvements, the most 

durable machine made, and daily in 

thousands of offices all over the world 

continues to prove itself to be THE 

BEST VAL TYPEWRITER. 
Ask for Art Catalogue. 


Smith PremierT ypewriter Co., 
Syracuse, N. Y., U.S. A, 


PURIFY YOUR DRINKING WATER 


Pure water is as necessary as pare | ee 
food or pure air. Impure water is 
the direct cause of many deadly 
diseases. The foulest water is 
made pure by the use of 
Watson’s Natural Stone Filter. 
It thoroughly removes all di 
germs, vegetable and animal mat- 
ter, destroys the gases and foul 
odor, and leaves the water pure, 
sparkling and clear. F4 Send for 
Catalogue and Price 
WATS ONY ‘Nianufacturer, 























RIE, PA. 
DRY BATTERIES.—A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical , 


batteries, modern dry batteries, Hellesen’s paneety 
Bryan's bereery. Koller’s battery, and tne efficienc 
2 


dry cells. With three illustrations. Contained an 

ENTIFIC AMERICAN SUPPLEMENT, No. 1001. 

10 cents. To be had at this office and from all oo 
ers. 





Anyone Interested 
in AGRICULTURAL PURSUITS can't 
afford to be without the 


_ AGRICULTURAL EPITOMIST. 


Sample copy FREE tO ANY ADDRESS 
upon receipt of name and address 
plainly written on postal card naming 
paper in which you saw this ad. Address 
AGRICULTURAL BPITOMIST, Indianapolis, Indiana 









| of the patent desired, and remit to Munn & Co., 361 





Watchease pendant, R. Ramey.. 
Watch crystal gage. My Gordon. 
Water heater, J. W. Taylor 
Water motor, W. W. Moyer 
Patton 





Weaving thread, E. Morris. 
Weighing scoop, A. A. West 
ells, mechanism for lifting pipes or rods from, 
Allsup & Barry 
w — See Bicycle wheel. Fifth wheel. Liquid 
ep wheel. Traction wheel. Vehicle | 
w 
Wheel adjusting device, rear, A. Benson...... 
Wind instrument valve, J. J. Neumann. 
Winding machine, field spool, W. Leist....... 
Windmill, L. W. Noyes eckans 
bebe 16 . reens, storm sashes, etc., attachment 








for, . Ziskovsky ° eeveeseocece - 609,490 | 
Wire icheamen L. Bickel sapenes 609,405 | 
Wood bending device, F. M. Mey er. -.-» 609,091 
Wood dyeing and mnGTEgRENEnA apparatus, é. F. 

Lebioda. . -. ee GO94482 


Wrench. See P ipe wrench. 
Wrench, L. W. Everhart . 
Wrench, 8. A. Haines 

Wringer. See Mop wringe 
Yoke attachment, neck, 8. 








Pearson...........+. .. 609,699 





DESIGNS. 


Album cover, ornamental, W. H. Isbister 
Battery plate, C. T. Richmond.. 
Bedspread, W. White. pepescecese 
Box, ornamental toilet powder, ‘B. G. Taite. 
Bread, loaf of. C. W. 
Button hooks, ete. handle pessicpetph E. Straker, Jr... ‘ 
Candlestick, A. F. Jackson....! ee eo 
Display stand, A. B. Schanz. 
Hook, hame, E. Wilbelm.... 
Lamp. bicycle, F. L. White. 
Muff, 1. Comonn 

Nail files, ete., handle for, T. W. Foster.. 
Paper. cone for roll, A. Green 
Railway conduit yoke, F. 8. Pearson 
Rein holder, P. C. ie Ae Ra EARneeneteosence 
Spvons, ete. handle for, W. 
Tire repairing plug, A. J. W his as 

Type, font of printing, C. W. Heergeist.. 















TRADE MARKS. 


Bicycle sundries, certain named, R. C. Jenkinson. 31,902 
Bicye aon, Peoria Rubber and Manufacturing Com- 








pany . 31,903 
Bitters for billousness and ‘jaundice, vegetable, 

EE Id Bs SE nnacuccunsascecesusecosesss 31,898 
Chests or bins, M. F. own OTE, TO 31,901 
Coffee, roasted, American Coffee Company cesses 01,800 
Elastic goring, cords, braids, and narrow webs, 

ilendale Elastic Fabrics Company. 31,888 to 31,892 
Medicinal mixture to aid digestion, Muitbie c hemi- 


ST iinet cdakiunubadne bdiataenideedyonheeth 31,896 
Meters, fluid, Neptune Meter Company....... .. 31,905 
momety for nervous ailments and sequelx, cer- 

STE ocabvccneqcetessonnsedsnuauceotacs 31,895 
Sulfur, Koch & Reis.. . 31,897 
, 8 2. | RRS 900 
Trisodium phosphate, Provident Chemical Works 31,893 
Vehicles, certain named, Moline Wagon Company 31,9 








LABELS. 


“Golden Slipper,” for rve whisky, H. H. Elliott.... 6,647 
* Lucas’ Dengue Medicine,” for yellow fever an 

SR INOG, GS. TE. EABGED. . ccccccccsccccccsqecdcosegess 
“Navy Belle,” for cigars, American Lithographic : 


CRI «ove 00sec ce- soccces sncconscepeogectccecges 6,646 
“Our Hero. for cigars. American esnegeapats 
es decdcncakekecedsstsnponececodkssasciceguneen 6,645 


PRINTS. 


“ How to Catch a Spaniard,” for playing cards, New 
York Consolidated Card Company...............++« . 





A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering please state the name and number 


Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canndian patents may now be obtained by the in- 
ventors for any of the inventions named im the fore- 
ing list, provided they are simple. at a cost of $40 each. 
fr f complicated the cost will be a little more. For fvll 
address Munn & Co., 31 Broadway, New 

York. Other foreign patents may also be obtainea. 















We fire selling 


<— $ 3.00 Electric Bell Outfits for...$ 1.00 
21.00 Telephones, complete, for 5. 

12.00 Fan Motors, with Batteries 5. 9% 
3.00 Electric Hand Lanterns for 3.00 

10.00 Electric Carriage Lightsfor 3.% 
8.00 Medical Batteries for 3.45 
5.00 Electric Belts,the genuine 1.00 
3.00 Necktie Lights, with Dry 






Lights, $2.75. 
We Undersell All on Everything Electrical. 
OHIO ELECTRIC WORKS. CLEVELAND, O. 
Headquarters for Electric Novelties and Supplies, 
GB Agents Wanted. ct Send for New Catalogue just out. 


All Electrical Books at low prices. 


Battery, for 1.590 
os M-Candle Hanging Lamp, with 
5 Battery, for 10.00 
- Telegraph Outfits, complete,for 2% 
= Miniature Electric Lamps for. 4) 
$6.00 Electric Bicycle Sewing Machine Motors for. 5.00 
é 


Battery Table 
Lamp, 
$2.75 complete. 









ND PARTS. Gears, Dies, ete 
».- RIDE A... MODELS I pL + a Free. J. iar SEY 1. ist 
Madison Street, ‘cin AGO, 
| WHEELER SADDLE Feet AND POWER wl arur, PLANERS 
AND DRILL PRE H. L. SHEPARD, 
And Enjoy Your Wheel. Agent, Manufacturer, Ml 7 om 2d St., Cincinnati 0. 


One to 25 tons daily ca- 
REFRIGERATION ES 


MACHINE 


ICE MACHINES, Corliss Engines. I Brewers’ 


reve TY, MAL 


ane Botl > Machinery. Tt VILTER 
FG. CO., 88 Clinton Stree Milwaukee, Wis 


STEEL TES ASEE CEES, 


TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL 
NEW TORE STENCH, WORKS [00 NASSAU 5° N.Y. 











{| NOVELTIES & ETC. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
ehi nery. E. Konigsiow & Bro., 181 Seneca St.,Cleveland,O. 











NION N MODEL WORKS 


eae 193 CLARK CHIGAGO. 


Experimental & Model Work 


Cirs. and advice free. _Gardam & Son, 45-51 Rose St..N.¥. 


This cut shows our Model “ Extra,” made in two widths. 
List Price with Coil Springs, $4.50 
Without Coil Springs, - - - 4.00 


High grade In every respect, soft nose, hair padded, 
with or without coil opringe Graceful, Light, Durable 
and Strictly Hygienic rite for Catalogue. 


THE WHEELER SADDLE co. 


THE BERKEFELD FILTER 


The Standard of the World. 
The only filter removing typhoid 
and cholera bacilli from the | ; 
water. Tested and recommended 
by Bacteriologists all over the 
world. The greatest invention inthe fil- 
ter technic during the last ten years. 
The filter gives water in smal! and la 
uantities according to the sizes. Easily 
cleaned, filter cyli “rae op sterilized by 
boiling in water Send for ceoo to 
BERKEFELD FILTER 
York. 





ae 


FACTURERS & INVENTOR ¢ 








J.SMITH.MGR. FORMERLY MGR. Tre £.5.GREELEY aco 


“NEW STANDARD” BATTERIES. 


Adopted as “ Standard” by U. 8. Gov’t. 
Imitated but not equaled. Manufactured 
specially for Medical Apparatus, Denia! Sur- 
gery, Gas Engine Lighting, Gasoline Launches 
j ee yy House Beils, Burglar Alarm is and 

LL OPEN CIRCUIT WORK, 
» *nt anywhere at #2 B donen Money 
back if not satisfactory. WM. ROCHE, 
Manufac turer, 2504g Greenwich St. Rs [Ww w York. 


BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum C orps. -< 
est prices ever quoted. Fine Catalog, 400 
Inustrations, mailed free; it gives Band 


G 
O~ 
Music & Instructions for Amateur Bands. 


A) LYON&HEALY. 98 Adams St.,Chicago 


= Hew “Cold” Process of Galvanizing, 


In use for more than two years with best and absolutely satisfactory results. Articles that cannot be galvanized 
by any other process, such as screws, nuts, cutting instruments, tools of every description, springs, locks, artistic 
metal articles, can be galvanized in a superior manner by this process. The multitude of articles that can be gal- 
vanized is without limit. Uniformly smooth surface is preserved, thickness of coating can be regulated, saving of 
spelter about 80°, besides many other advantages. We grant licenses for territory, also shop rights on royalty basis. 


ma U. S. Electro Galvanizing Co., 348 Broadway, New York, 


, VOLNEY W. MASON & co, 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE — R. 1. 


A COMPLETE 


ELECTRICAL LIBRARY 


By Pror. T. O'CONOR SLOANE. 






Cedar Street, New Y 


CONTRACTS WANTED. | 








To manufacture Hardware Specialties, Pat’d Novelties 
and Sheet Metal Stamping. | Lang Mfg. Co., Racine, Wis. | 





ALAUELA e VLAG EINES | 


OSRAPHS 











WANTED. 





50 YEARS’ 
EXPERIENCE 






Trape Marks 
DESIGNS 
CopyRiGHTs &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newedenlers. 


MUNN & Co, 26+ sroacmay, New York 


Branch Office, 625 F St., Washington, D. C. 






AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 


For the Student, the Amateur, the Workshop, the Electri- 
cal Engineer, Schools and Colleges. 


Comprising five books, as follows: 
Arithmetic of Electricity, 138 pages. - - $1.00 
Electric Toy Making, 140 pages, . - - 1,00 
How to Become a Successful Electrician,189 pp. 1.00 
Standard Electrical Dictionary, 682 pages, - 3.00 
Electricity Simplified, 158 pages, - ° 1.00 





THE NEW BRISTOL COUNTER | 





| $2” The above five 
books by Prof. Sloane 
may be purchased sin- 
gly at the published 
prices, or the set com- 
plete, put up in a neat 
foldis ag box, will be fur 
nished to readers of 
THE SCIENTIFIC 
AMERICAN at 
special reduced pric 
of Five Dollars. 
You save $2 by order- 
ing the complete set. 
Ya volumes, 1,- 
© te ait and 
A oe. ilt metre 
tions, [2 Send tor 
full table of contents 


, ’ " of each of the above 
and Persona! “Magnetism 4 books, also for our 


WILL POWE sure the otherwise 2 ee complete book catalogue of 116 pages, containing refer- 
Learn to use it. How to Win, 368-page book, $000. Key | ences to works of a scientific and technical character, 
to Power. 30c. or 12c., with addresses of three ministers, | free to any address. 


bysi Circulars free. Address PROF. . 
AND RSON, S.A. %. Masonic Temple, CH Cuicaco. | MUNN & co., Publishers, 361 Broadway, N.Y. 


PIERCE VAPOR LAUNCHES *%:°.?° 
$150 ano Up, 14 Ft. FISHING LAUNCH. 
[8. 
STATIONARY ane vamseae ee ae = 
PIERCE ENCINE COMPANY, 17 N. 17TH Street, RACINE, WIS. 





Registers an accurate account of work done on print- 
t presses, grain tallies, weighing, measuring and 
other au ouatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial eee to order. Send for circular. 


C. J. ROOT, Bristol, Conn., U. 8. A. 
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The Winton. Motor Carriage} 


7 is an accomplished 
fact. 








They are in Actual Use 
in half a dozen States 
and their owners are 
full of enthusiasm. 


THEY ARE AVAILABLE 


on all roads and hills 
open to common traf- 
fic, at from 3 to W 

} miles per bour and at 
a cost of 44 cent per 
mile 






. Variable Speed 

“ — Hydro-Carbon Motor 
Price $1,000. No Agents. simple in construction 
and free from odor. [2 Send for Catalogue. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 


Honey to Burn? 


Well, don't burn it that way, at least. 
Put on the ‘ Heintz’’ Steam Trap 
wherever you have a pipe carrying 
‘team from dryers, heaters, boilers, 
etc It saves all waste steam, Even 








the smallest trap will discharge al 66 a 


“Charter” Gas and Gasoline Engine| | 






CHARTER GAS ENGIN 


ASBESTOS FIRE-FELT COVERINGS. 


The Most Efficient and Durable Non-Conducting Coverings for Pipes and Boilers. 
FIRE-FELT Covering made in Cylindrical Sections for Pipes, Sheets for Boilers and 
Other Large Surfaces. Does not sag from pipe. 


Chicago. 


FIRE-FELT Represents the Highest Efficiency 


Philadelphia. 


GRAIN 
LY CREAMERY AND DAIRY MEN 
~ STOCK 


and all others requiring power. 
Ge” Write for Catalogue “8. A.” 
E CO., Box 148, STERLING, ILL. 





TRADE MARK 


ECAMOI 


LATHES Foot Power, High Grade 











nrc ne mr me 
GRINDING MaTeRiALs 
iN ALL 
THE CARBORUNDUM CO., 






FORMS. 
NIAGARA FALLS, N. Y. 





ill not powder. 
Is not affected by moisture or vibration. 


in Modern Pipe and Boiler Coverings. 


H. W. JOHNS M’F’G CO. 


100 WILLIAM ST., NEW YORK. 
Boston. Columbus. Detroit. 








FACTORIES 


Power fOr) Pxinrens 


FARMERS 





Cribune = Bicycles 


$50.00 and Upward. 







Handsome illustrated catalogue describing our 
full line of twenty-three models mailed free. 


Che Black Mfg. Zo., Erie, Pa. 








BICYCLE TIRE 











REPAIRING. — THE 


gallon of hot water a minute. Oper- | G.—T! 
. 1 j za na ma Fa Mending of Single Tube Tires.— A practical article ilias- 

ates on difference of one degree of BUMINU rnT. pending Gtagle Tube Tires. A pension eee ee 
temperature (211° to 212°), and is the Latest Application of Aluminum. Washable, Un- pliers and pluggers, together with rubber band plugging 
I 5 s rte ‘ tarnishable, Water and Oil Proof, Durable, Easily and the use of puncture bands. 9 illustrations. Con- 
102. Price 10 cents. For 











tained in SUPPLEMENT 1 








only perfect trap made; the only one! Applied. Looks like Frosted Silver. Bicycles, . 
imitated. Its perfect action depends | R#diators, Pipes, Boats, Metal Work, Machinery, sale by Munn & Co. and all newsdealers. oa 
. ‘t ‘ Me filled it] ete. Makes Tarvished Objects better than New. A ame . ELECTRIC 
on a ‘“‘tube spring ille¢ WIth a) Necessity in Household, in Machine Shop, and to - a » rT 
Engineer. Sample Bottle and Circular for 25cts HALF A CENTURY OF CYCLES.—AN RAILWAYS 


secret preparation, and the expansion | 
of this spring makes the trap auto-| 





















matic, simple, long-lived, perfect— 
201 to 30) of coal bills saved a - Seales nye ge ae et a. Motors,Fans,&c. 
Inquiry will bring more information | Money. Lists Free. Citicacu scaLe Con Chicago: Til, | Po be had ut thia office and from all uewsdealers. | THE CARLISLE & FINCH CO., Sixth St., Cincinnati, 0. 
and some proofs. Ask for Book-| ~ idinsanvenieanipuinealeiisielin 
let ‘‘ H.”” — _ inteieieainns niin aie ailaied 
ne ( Tam © aoe Si ae ian Wiig le lo 2 a> 2) “ 
William 8. Haines ‘ ing op cat ee ) 
1 . 4 | t 
Company, C WE HAVE SOLD WITHIN 90 DAYS 
136 South Fourth St. ) ( 
Philadelphia. | 1 
‘* The Heintr, the best, tho’ ithas imitators”’ Ie] y) 
) to the largest Cement Manufacturers, among them being the ( 
i; Se GUNDIACH OPTICA | ¢ American Cement Co. Alpha Portland Cement Co. Vulcanite Portland Cement Co. ) 
' br 16 ue STEP -} —|q@__ Bonneville Cement Co. Lehigh Portland Cement Go. Peerless Portland Cement Co. ig 
i was RAY r L Glens Falls Portiand Cement Co. Castalia Portland Cement Co. = 
| ¢ because they believed that The Griffin Mill beyond doubt does the best possible © 
Ny work at the smallest possible expense. : ( 
| | 
OUR NEW Toant 2 We will gladly send you full information. and very many Amer- ¢ 
BEATEN FOR QUALITY OR PRICE «/0 7 ican and Foreign references regarding it if you desire them. .. . 2 
— | 
a wo . AD U RI CO - 
Cys $>.50| 5 BRADLEY PULVERIZER CO. & 
Ron — (| 92 STATE STREET, BosTON, MAss., U.S. A. |}. 
P Liett & Plate C ¢ KINDLY MENTION THE “SCIENTIFIC AMERICAN.” | 
ightes ate Camera —— , aa 
: ee-e-@€: CC COCO 6S DS DS DSI DIO 
Eastman’s << — ———_—- ) 
, ee ee PPP LOL LLL 
No. 2 Eureka Jr. APOLLO BEST BLOOM | Collars asa THE EASY 
GALVANIZED IRON. INENE 
Takes pictures 344 x 3% inches; weighs but 12% | TI b —| = A 1] Soft | Cuffs. CAMERA . 
unces. | é ne best 1s po oO. ze ° | Stylish, convenient, economical, made of fine 
eeniasw tans, etary chatter, thoes stage, view uniform, workable. Rolled re cloth and finished “ADLAKE 
finder, ket r I screw. Perfectly adapted e ° . | alike on both sides. 
~ —_ _ " . e ee equally con- just right ° no buckling ° poaeee sat give 99 , 
aT Sie ‘s i perfectly flat. | No Laundry Work SPECIAL 
Complete developing and pelating oats, shee. | The worker is at his best | When soiled on both J 
‘ ° . sides, discard. Ten With 12 Aluminum Plate Holders. , 
Kodaks free at ager with it. Takes less time | Collars or five pairs Wetsht soheced $0 mstaigpem. Jo Nght ctvech plates 
| _ of cuffs, 25c. e Send 6c. in stamps for sample No kinky, troublesome films. You can remove one or 
, s — besides. collar and pair of cuffs. Name sizeand style. more of the plate hoiders im broad daylight. You 
EASTMAN KODAK Co. | a don’t have to take 12 pictures before you can develop 
Rochester, N. Y. Every sheet and part of a om nee 
sheet guaranteed. Which Adlake Special, @ AB srin'es 12 meat pte GAD wo 
e COMBINED means: Return for any de- | = Booklet free. Mounted Photo 6c. stamps. 
wi k ‘ p : atever. | pa lla om onttlE ADAMS & WESTLAKE COMPANY, 
pUMACE & QUID GIADEP) fect whatever | 19 Ontario ee, upd bo, mae” 7 
Panel and Kotary Bed Planers. Apollo Iron and Stcel Company, 
Shafting, ete. Pittst urs rh Pa. | PPP PLP LLL LLL A 
Water Rams, Water Wheels “ | — - LS 
0 ae emt cwedon, | : BALL BEARING AXLES AND RUB- 
— 1 & A. : NS CO. *24%200008 be r hires.—A paper read before the Carriage Builders’ | 
Martbere, N. H. ome 9 ational Convention, Philadelphia, October, 1804, show- 
TUBULAR BIGY GILES, _ || sisestetee’s beret ft a ti . 


DARALLEL CHBESLY&q 
[PP LAMPSALLS SSS 


THE BICYCLE: ITS INFLUENCE IN} 
Hiealth and Disease. By G. M. Hammond, M.D. A val-| 

ible and interesting paper in which the subject is ex- | 

sustively treated from the following standpoints 1 
The use of the eycle by persons in health, 2. The use of 
vy persons diseased, Contained in SCIENTIFIC 
AMPRICAN SUPPLEMENT, No. 1002. Price W cents. 
lo be had at this office and from all newsdealers. 















AMERICAN PEGAMOID CO., 348 Broadway, N. Y. 


All varieties at lowest prices. Best Kailroad | modern wheel. Cycle building a science. Points of im- 


interesting history of the cycle from its origin up to the 
present time. ‘The first crank-driven bicycle. ‘he 
*bone-shaker” and its successors. The treycle. The 














$3.50 to $7. 


Mode! Dynamos, 


















THE HARRINGTON & KING PRE 


. PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. © ea & 











































DRIVING LAMP. 


IT is the only perfect one. 
IT will not blow or jar out 
IT wives a clear, white light. 
IT is like an engine head- 
light 
IT throws the light straight 
ahead from 3 to 300 ft. 
IT burns kerosene, 
Send for book ( free). 


business, both at home and abroad, has taught us 


What You Want and 
How You Want It. 


We have a separate foreign department and are 
giving all export orders special attention. 

t®” Get our Prices and Catalogue No. 10. 
ROUSE, HAZARD & CO., PEORIA, ILL., U.S. A. 
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q Twenty-three years of experience in the Bicycle 
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R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
Oe ESTABLISHED 1840. anme ¢ 
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tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price W cents. To be had at this office and from 


JESSOP'S STEEL"? 


FOR TOOLS SAWS nt TC 
PRINTING INKS 
The SCIENTIFIC AMERICAN is eased way pas, 


ENEU JOHNSON & CO.'S INK, 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 
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